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From: Mevyer, Lisa A

To: Howell, Tonya

Cc: Sperry, Clint; Miller, Barbara J; Derek D. Ingram; Meyer, Lisa A
Subject: Ameren Huster DPT Work Plan

Date: Friday, September 02, 2022 2:14:50 PM

Attachments: Huster DPT Work Plan Rev 08-30-22 with SOPs.pdf

Tonya,

Attached is the proposed DPT work plan for Huster. The Huster Groundwater Monitoring Plan
should be coming your way shortly.

Should | forward this to the City of St. Charles/212 yet, or wait for your review?
Thanks and have a wonderful holiday weekend!

LISA A. MEYER
Consulting Engineer, Environmental Services
C314.488.0151

E Lmeyer2 @ameren.com

Ameren Missouri

1901 Chouteau Ave.

P.0O. Box 66149, MC 602

St. Louis, MO 63166-6149

Ameren.com

Please consider the environment before printing this e-mail.

This communication and any attachments may be privileged and/or confidential and protected
from disclosure, and are otherwise the exclusive property of Ameren Corporation and its
affiliates (Ameren) or the intended recipient. If you are not the intended recipient, you are
hereby notified that any dissemination, distribution or copying of this communication is
strictly prohibited. Note that any views or opinions presented in this message do not
necessarily represent those of Ameren. All e-mails are subject to Ameren policies. If you have
received this in error, please notify the sender immediately by replying to the message and
deleting the material from any computer.
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1. BACKGROUND

This work plan for Union Electric Company d/b/a Ameren Missouri (AMO) is associated the AMO
Huster Substation (Site) located at 3800 Huster Road in St. Charles, Missouri. Previous
investigations and remedial efforts at the Site have identified and treated soil and groundwater
impacts. In September 2017, the U.S. Environmental Protection Agency and AMO entered into a
new Administrative Order of Consent (AOC) (CERCLA-07-2107-0129) to address remedial
investigation and feasibility study activities at the Site. In 2012, primary chlorinated volatile
organic compounds (CVOCs) included tetrachloroethene (PCE) and trichloroethene (TCE) in soils
at the substation, and cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride in groundwater in
the vicinity of the substation, the City of St. Charles, Missouri EIm Point supply well (City well)
CW-5, and south of Highway 370 (former OU4 groundwater Plume).

The projected direction of the former OU4 groundwater plume (OU4 plume) from the Site in 2012
is shown in Figure 1. Figure 1 also identifies the OU3 groundwater plume (OU3 plume) of
CVOCs from the Hayford Bridge Road (Findett Site) which include properties currently owned
by Findett Corporation, the property formerly owned by Cadmus Corporation, and all properties
where groundwater contamination has migrated. Remediation activities have been ongoing at the
Site since April 2014. Post-remediation groundwater analytical data in Appendix A collected from
piezometer (PZ) monitoring wells shown in Figure 2 indicate a significant reduction in the extent
and concentration of the plume from the Site since remediation began. Within two years post
remediation, the initial low detections of cis-1,2-DCE present in the OU4 plume has been reduced
to trace or below detection limit concentrations and have maintained at these levels since 2016.

In December 2021, cis-1,2-DCE and vinyl chloride were detected in the groundwater at a
piezometer location PZ-11 which is located outside the former OU4 plume. Subsequent samples
have confirmed the presence of elevated CVOC concentrations at PZ-11, and low concentrations
at various depths of well CW-6, located about 100 ft north of PZ-11, which is also outside the
former OU4 plume. Conversely, samples collected within the former OU4 plume both north and
south of highway 370 during this same timeframe continue to decline and/or remain at
concentrations near or below the maximum contaminant level (MCL).

The lack of elevated CVOC concentrations to date at the piezometers within the former OU4
plume, coupled with the historically trace and non-detects at PZ-11 prior to December 2021,
suggest the former OU4 plume from the Site may not be source of the sudden appearance of
elevated CVOC concentrations at PZ-11 which began December 2021. A possible alternative
source may include the St. Charles Sanitary sewer line located near PZ-11.

Historical documents in Appendix B identified a septic system on the Findett Site as a primary
source of CVOC contamination for the OU3 plume, indicating occupants of the Findett Site
disposed of CVOC:s into the onsite septic system. The Sandfort Creek Trunk Line section (Figure
3) of the St. Charles sanitary sewer system is connected to the Findett property. Historically,
CVOCs were detected at high concentrations within the area of the Findett septic system. It is
possible CVOCs continued to be disposed of into the sewer system once the Findett property was
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connected to the sanitary sewer system, making it plausible that CVOCs have leaked from the
sewer system manhole near PZ-11. The potential CVOCs may not have been detected in the past
as CW-9 would have drawn the CVOCs between PZ-3 and PZ-11. With the recent use of City
Well #6 (Table 1) in 2021, it is plausible the CVOCs identified in PZ-11 may be the result of a
draw of contamination from a sanitary sewer line leak near manhole #10 towards PZ-11 (located
just a few feet northeast of manhole #10) and CW-6.

Table 1 — City Well Usage in EIm Point Wellfield
(in million gallons)

Year CW-5 CW-6 CW-7 CW-9
2015 0.0 0.0 0.0 1017.3
2016 0.0 0.0 0.0 942.9
2017 0.0 0.0 0.0 653.9
2018 0.0 0.0 0.0 625.7
2019 0.0 0.0 113.8 563.3
2020 0.0 0.0 65.9 206.5
2021 0.0 182.5 127.8 1022.0
2. SCOPE OF WORK

AMO is proposing to perform a limited direct investigation of the groundwater sampling via direct
push technology (DPT) and soil sampling in three specific areas north of Highway 370 as identified
in Figure 1. The goal of this investigation is to determine the source and delineate the extent of
the CVOC contamination in groundwater north of Highway 370 and south of City well CW-6. All
work will be conducted by Loureiro Engineering Associates, Inc. (LEA) personnel in accordance
with LEA Standard Operating Procedures (SOP) outlined in Table 2.

Table 2 — List of LEA SOPs in Appendix D

SOP # 10005 | Quality Assurance/Quality Control Measures for Field Sampling Activities

SOP # 10006 | Soil Sampling

SOP # 10011 | Direct Push Probing and Sample Tooling Advancement

SOP # 10057 | Collecting & Preserving Soil and Sediment Samples for Laboratory
Determination of Volatile Organic Compounds

SOP # 10059 | Management of Investigation Derived Waste

SOP # 10065 | Decontamination of Field Sampling Equipment

SOP # 10067 | Handling, Packaging, and Shipping of Analytical Samples

Loureiro
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2.1 Borehole Logging

The initial probe will be logged to depth. Information in accordance with LEA’s standardized
logging procedures will be recorded for the entire length of the probe. Due to the proximity of the
scope activities and previous knowledge of the area site conditions, the remaining borings will be
pushed to depth without logging.

2.2 Sampling Details

AMO proposes to collect groundwater samples and soil samples from three areas identified in
Figure 1. Area I is located on the Missouri Department of Transportation (MoDOT) property,
and Areas 2 and 3 are located on the City of St. Charles property.

e Area I: Collect groundwater samples from the three 'proposed sample locations'
e Area 2: Collect groundwater and soils samples from one "proposed sample location'
e Area 3: Collect groundwater and soils samples from one "proposed sample location'

At each boring location, representative groundwater samples (if present) will be collected from the
following depths below ground surface (bgs): 0 feet (ft) bgs, 20 ft bgs, 30 ft bgs, 40 ft bgs, and end
of bore (approximately 55 ft. bgs). A DPT drill rig will be used to push a dual-walled barrel with
an expendable point to deepest interval. Groundwater will then be sampled using a peristaltic
pump and low-flow sampling protocol. Adequate purging of groundwater will be performed to
ensure the sample collected is representative of groundwater conditions. During sampling, a flow
through cell will be used to collect groundwater quality parameters for pH, temperature, specific
conductivity, dissolved oxygen, and turbidity. Parameters will collected on a volume interval of
2-gallon removal until parameters have stabilized prior to collection. Upon sample complete, the
tubing will be removed and disposed, and new tubing will be used for each additional sample
interval.

All samples will be properly preserved, packaged, document, and delivered to a contract laboratory
for analysis. A 24-hour turnaround time for CVOC analysis will be requested for samples collected
in the 'proposed sample locations' in Area I. CVOC concentrations will determine whether
additional sample locations are needed to further delineate groundwater impacts. Should detections
of CVOC contaminants be identified in the Area I samples, additional groundwater samples will
be collected at locations along the transect of approximate 50-foot spacing.

During drilling and groundwater sampling in Area 2 and Area 3, representative soil samples will
be five depths below ground surface (bgs) at 10 feet (ft) bgs, 20 ft bgs, 30 ft bgs, 40 ft bgs, and
end of bore (approximately 55 ft. bgs) to determine if soil contamination is contributing to the
recent CVOC contamination levels in PZ-11 and CW-6.
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Purge waters from the sampling process will be collected in a temporary container and transferred
to the AMO groundwater extraction treatment system (GETS) located at the Huster Substation for
treatment prior to discharge. Both purge water and spoils from the DPT process will be managed
per LEA SOP.

23 Borehole Decommissioning

Each borehole will be sealed in accordance with the Missouri Department of Natural Resources
(MDNR) regulations and marked. The probe hole will be backfilled with granular bentonite from
depth to surface, and the borehole surface will be restored to pre-drilled condition.

3. LABORATORY ANALYTICAL SERVICES

Groundwater and soil sample collection and analysis will adhere to the objectives outlined in the
AMO Huster Substation Quality Assurance Project Plan. Groundwater samples will be collected
using sample bottles/containers appropriate for the analysis being performed (see Table 3). Once
collected, sample management will be performed including proper sample preservation and
storage on ice. All samples will remain on ice until delivered by LEA personnel to the laboratory
on the same day the samples were collected. Analysis will be completed by Teklab, Inc. (EPA
Lab ID IL00054) located in Collinsville, IL.

Table 3 — Sample Container, Preservation, and Hold Time Requirements

Sample Parameter EPA Methods Sample Container & Sample | Max. Hold
Type Preservative Storage Time
Groundwater | VOCs (cis-1,2-DCE, SW846 5030 and Three 40 mL glass vials, TSP 4°£2°C 14 days
PCE, TCE, and VC) 8260B preservative, headspace free
Soil VOCs (cis-1,2-DCE, SW846 5035 and Glass Vial 4°£2°C 14 days
PCE, TCE, and VC) 8260B
4. SCHEDULE

The field activities described in this work plan are expected to take 2-3 days to complete. AMO
has received a Missouri Department of Transportation (MoDOT) access permit to perform this
investigation near Highway 370 (4rea 1) and will follow all guidance requirements issued as part
of this permit (Appendix C). The MoDOT permit has an expiration date of February 8, 2023, by
which all activities must be completed. AMO is awaiting an access permit from the City of St.
Charles to perform work near manhole #11 as identified in Area 2 and Area 3.
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Figure 1 — Historical (2012) Projected Groundwater Plume of
CVOCGs - OU3 (Findett) and OU4 (Huster)
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Figure 2 — Existing Site Monitoring Well Locations

Legend:
a City Well

e Monitoring Well

wPiezometer Well
Locations are approximate

e
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Figures

Figure 3 — St. Charles Sanitary Sewer Map near Site
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Huster Substation, St. Charles, MO

Figure 4 — Proposed Sample Locations
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APPENDIX A

Post-Treatment Analytical Results
(remediation begin in 2014)
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Appendix A

PZ-2, PZ-3, PZ-11 and PZ-12

cis-1,2-Dichloroethene

ug/L
Date D:t:l:tg ‘0 Qualifier Date Det;:’;on Qualifier Date DEtF‘;::o" Qualifier| Date Dst:;;;lo

07/01/13 0 366.0 0.0 07/01/13 < 5.0 0.0 12/08/14 < 5.0 0.0 12/08/14 <
07/11/14 0 2.2 ] 07/11/14 < 5.0 0.0 01/15/15 < 5.0 0.0 01/15/15 <
08/25/14 0 1.8 ] 08/25/14 < 5.0 0.0 02/10/15 < 5.0 0.0 02/10/15 <
09/17/14 0 2.3 1 09/17/14 0 203.0 0.0 03/12/15 < 5.0 0.0 03/12/15 <
10/14/14 0 5.7 0.0 10/14/14 0 144.0 0.0 04/14/15 < 5.0 0.0 |04/14/15 <
11/20/14 0 29.3 0.0 11/20/14 0 13.0 0.0 05/21/15 < 5.0 0.0 05/21/15 <
12/08/14 0 79.8 0.0 12/08/14 0 112 0.0 06/05/15 < 5.0 0.0 06/05/15 <
01/14/15 0 1320 0.0 01/14/15 0 10.1 0.0 07/15/15 < 5.0 0.0 07/15/15 <
02/10/15 0 127.0 0.0 02/10/15 0 6.0 0.0 08/12/15 < 5.0 0.0 08/12/15 <
03/12/15 0 15.9 0.0 03/12/15 0 3.9 0.0 09/01/15 < 5.0 0.0 09/03/15 0
04/14/15 0 3.7 1 04/14/15 0 5.0 0.0 10/14/15 < 5.0 0.0 10/18/15 <
05/21/15 0 150.0 0.0 05/21/15 0 3.2 1 11/18/15 < 5.0 0.0 11/14/15 <
06/05/15 0 255.0 0.0 06/05/15 0 5.0 ] 12/16/15 < 5.0 0.0 12/16/15 <
07/15/15 0 220.0 0.0 07/15/15 0 1.8 ] 01/13/16 < 5.0 0.0 01/13/16 <
08/12/15 0 196.0 0.0 08/12/15 0 2.4 ] 02/15/16 < 5.0 0.0 02/15/16 <
09/01/15 0 190.0 0.0 09/01/15 0 3.3 ] 03/17/16 < 5.0 0.0 03/17/16 <
10/14/15 0 90.3 0.0 10/14/15 1] 1.1 J 04/14/16 < 5.0 0.0 |04/14/16 <
11/18/15 0 53.5 0.0 11/18/15 < 5.0 0.0 05/23/16 < 5.0 0.0 05/23/16 <
12/16/15 0 36.7 0.0 12/16/15 < 5.0 0.0 06/21/16 < 5.0 0.0 06/21/16 <
01/13/16 0 271 0.0 01/13/16 0 2.6 J 07/15/16 < 5.0 0.0 07/15/16 <
02/15/16 0 26.5 0.0 02/15/16 0 2.2 ] 08/10/16 < 5.0 0.0 08/10/16 <
03/17/16 0 30.2 0.0 03/17/16 0 12 ] 09/12/16 < 5.0 0.0 09/12/16 <
04/14/16 0 48.4 0.0 04/14/16 < 5.0 0.0 12/01/16 < 5.0 0.0 12/01/16 <
05/23/16 0 25.5 0.0 05/23/16 < 5.0 0.0 03/06/17 < 5.0 0.0 03/07/17 <
06/21/16 0 229 0.0 06/21/16 < 5.0 0.0 06/06/17 < 5.0 0.0 06/07/17 <
07/15/16 0 16.8 0.0 07/15/16 < 5.0 0.0 09/06/17 < 5.0 0.0 09/06/17 <
08/10/16 0 18.4 0.0 08/10/16 < 5.0 0.0 12/05/17 < 5.0 0.0 12/05/17 <
09/12/16 0 19.9 0.0 09/12/16 < 5.0 0.0 03/14/18 < 5.0 0.0 03/14/18 <
12/01/16 0 17.6 0.0 12/01/16 < 5.0 0.0 06/05/18 0 0.3 J 06/05/18 <
03/06/17 0 11.7 0.0 03/06/17 < 5.0 0.0 12/10/18 < 2.0 0.0 12/10/18 <
06/06/17 0 8.2 0.0 06/06/17 < 5.0 0.0 03/18/19 0 3.8 0.0 03/18/19 <
09/07/17 0 18.8 0.0 09/07/17 < 5.0 0.0 08/06/19 0 8.1 0.0 08/06/19 <
12/05/17 0 17.6 0.0 12/05/17 < 5.0 0.0 12/03/19 0 6.6 0.0 12/02/19 <
03/13/18 0 21.4 0.0 03/13/18 < 5.0 0.0 06/05/20 0 2.8 0.0 06/05/20 <
06/05/18 0 14.2 0.0 06/05/18 0 2.3 ] 09/08/20 ] 3.9 0.0 09/04/20 <
12/10/18 0 7.1 0.0 12/10/18 0 7.1 0.0 12/09/20 ] 4.8 0.0 12/09/20 <
03/18/19 0 4.1 0.0 03/18/19 0 7.6 0.0 03/03/21 ] 5.3 0.0 03/03/21 <
08/06/19 0 1.0 1 08/06/19 0 7.6 0.0 06/22/21 0 5.2 0.0 06/22/21 <
12/02/19 0 11 1 12/02/19 0 6.7 0.0 09/14/21 0 4.1 0.0 09/14/21 <
06/05/20 0 2.9 0.0 06/05/20 0 6.0 0.0 12/18/21 0 61.3 0.0 12/18/21 <
09/08/20 0 0.4 1 09/08/20 0 7.5 0.0 12/27/21 0 60.4 0.0 03/08/22 <
12/09/20 0 0.5 ] 12/09/20 0 45 0.0 01/14/22 0 19.3 0.0 06/13/22 <
03/03/21 < 2.0 0.0 03/03/21 0 42 0.0 01/28/22 0 30.2 0.0
06/22/21 0 0.2 ] 06/22/21 0 2.6 ] 02/11/22 0 48.9 0.0
09/14/21 < 2.0 0.0 09/14/21 0 1.4 ] 02/25/22 0 51.6 0.0
12/18/21 0 0.7 ] 12/18/21 0 3.0 0.0 03/11/22 0 69.6 0.0
03/08/22 0 1.2 ] 03/08/22 0 3.9 0.0 03/25/22 0 88.6 0.0
06/13/22 0 1.5 ] 06/13/22 0 43 0.0 04/08/22 0 83.6 0.0

04/22/22 ] 4.3 0.0

05/09/22 ] 65.4 0.0

05/27/22 ] 46.4 0.0

06/10/22 0 471 0.0

06/24/22 0 88.4 0.0

07/08/22 0 82.8 0.0

07/22/22 0 75.0 0.0

08/05/22 0 89.9 0.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
1.2
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

Qualifier]

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
J
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Vinyl Chloride
ug/L
Date DEtF‘:;m" . Qualifier Date Dets:; I0"- Qualifier Date DEtF‘:;m"- Qualifier Date D:t;:: o- Qualifier|

07/01/13 ] 30.9 0.0 07/01/13 < 2.0 0.0 12/08/14 < 2.0 0.0 12/08/14 < 2.0 0.0
07/11/14 < 2.0 0.0 07/11/14 < 2.0 0.0 01/15/15 < 2.0 0.0 01/15/15 < 2.0 0.0
08/25/14 < 2.0 0.0 08/25/14 < 2.0 0.0 02/10/15 < 2.0 0.0 02/10/15 < 2.0 0.0
09/17/14 < 2.0 0.0 09/17/14 0 125 0.0 03/12/15 < 2.0 0.0 03/12/15 < 2.0 0.0
10/14/14 < 2.0 0.0 10/14/14 0 9.4 0.0 04/14/15 < 2.0 0.0 04/14/15 < 2.0 0.0
11/20/14 0 1.8 ] 11/20/14 0 0.7 ] 05/21/15 < 2.0 0.0 05/21/15 < 2.0 0.0
12/08/14 0 7.5 0.0 12/08/14 0 1.5 ] 06/05/15 < 2.0 0.0 06/05/15 < 2.0 0.0
01/14/15 o 10.7 0.0 01/14/15 o0 0.6 ] 07/15/15 < 2.0 0.0 07/15/15 < 2.0 0.0
02/10/15 0 9.3 0.0 02/10/15 < 2.0 0.0 08/12/15 < 2.0 0.0 08/12/15 < 2.0 0.0
03/12/15 0 1.0 ] 03/12/15 < 2.0 0.0 09/01/15 < 2.0 0.0 09/03/15 < 2.0 0.0
04/14/15 < 2.0 0.0 04/14/15 < 2.0 0.0 10/14/15 < 2.0 0.0 10/18/15 < 2.0 0.0
05/21/15 o 9.7 0.0 05/21/15 < 2.0 0.0 11/18/15 < 2.0 0.0 11/14/15 < 2.0 0.0
06/05/15 0 15.3 0.0 06/05/15 < 2.0 0.0 12/16/15 < 2.0 0.0 12/16/15 < 2.0 0.0
07/15/15 0 12.5 0.0 07/15/15 < 2.0 0.0 01/13/16 < 2.0 0.0 01/13/16 < 2.0 0.0
08/12/15 0 11.8 0.0 08/12/15 < 2.0 0.0 02/15/16 < 2.0 0.0 02/15/16 < 2.0 0.0
09/01/15 o 12.6 0.0 03/01/15 < 2.0 0.0 03/17/16 < 2.0 0.0 03/17/16 < 2.0 0.0
10/14/15 0 6.7 0.0 10/14/15 < 2.0 0.0 04/14/16 < 2.0 0.0 04/14/16 < 2.0 0.0
11/18/15 0 2.2 0.0 11/18/15 < 2.0 0.0 05/23/16 < 2.0 0.0 05/23/16 < 2.0 0.0
12/16/15 0 1.3 ] 12/16/15 < 2.0 0.0 06/21/16 < 2.0 0.0 06/21/16 < 2.0 0.0
01/13/16 0 0.9 ] 01/13/16 < 2.0 0.0 07/15/16 < 2.0 0.0 07/15/16 < 2.0 0.0
02/15/16 o 0.8 ] 02/15/16 < 2.0 0.0 08/10/16 < 2.0 0.0 08/10/16 < 2.0 0.0
03/17/16 0 1.0 1 03/17/16 < 2.0 0.0 09/12/16 < 2.0 0.0 09/12/16 < 2.0 0.0
04/14/16 0 2.1 0.0 04/14/16 < 2.0 0.0 12/01/16 < 2.0 0.0 12/01/16 < 2.0 0.0
05/23/16 0 1.2 ] 05/23/16 < 2.0 0.0 03/06/17 < 2.0 0.0 03/07/17 < 2.0 0.0
06/21/16 < 2.0 0.0 06/21/16 < 2.0 0.0 06/06/17 < 2.0 0.0 06/07/17 < 2.0 0.0
07/15/16 0 0.6 1 07/15/16 < 2.0 0.0 09/06/17 < 2.0 0.0 09/06/17 < 2.0 0.0
08/10/16 < 2.0 0.0 08/10/16 < 2.0 0.0 12/05/17 < 2.0 0.0 12/05/17 < 2.0 0.0
09/12/16 < 2.0 0.0 09/12/16 < 2.0 0.0 03/14/18 < 2.0 0.0 03/14/18 < 2.0 0.0
12/01/16 < 2.0 0.0 12/01/16 < 2.0 0.0 06/05/18 < 2.0 0.0 06/05/18 < 2.0 0.0
03/06/17 < 2.0 0.0 03/06/17 < 2.0 0.0 12/10/18 < 2.0 0.0 12/10/18 < 2.0 0.0
06/06/17 < 2.0 0.0 06/06/17 < 2.0 0.0 03/18/19 0 0.8 J 03/18/19 < 2.0 0.0
08/07/17 < 2.0 0.0 03/07/17 < 2.0 0.0 08/06/19 0 0.9 J 08/06/19 < 2.0 0.0
12/05/17 o 4.2 0.0 12/05/17 < 2.0 0.0 12/03/19 < 2.0 0.0 12/02/19 < 2.0 0.0
03/13/18 0 0.9 1 03/13/18 < 2.0 0.0 06/05/20 < 2.0 0.0 06/05/20 < 2.0 0.0
06/05/18 0 0.6 1 06/05/18 0 0.1 ] 09/08/20 < 2.0 0.0 09/04/20 0 1.3 J
12/10/18 < 2.0 0.0 12/10/18 < 2.0 0.0 12/09/20 < 2.0 0.0 12/09/20 < 2.0 0.0
03/18/19 < 2.0 0.0 03/18/19 0 0.4 ] 03/03/21 < 2.0 0.0 03/03/21 < 2.0 0.0
08/06/19 < 2.0 0.0 08/06/19 < 2.0 0.0 06/22/21 o 0.1 J 06/22/21 < 2.0 0.0
12/02/19 < 2.0 0.0 12/02/19 < 2.0 0.0 09/14/21 < 2.0 0.0 09/14/21 < 2.0 0.0
06/05/20 0 0.2 ] 06/05/20 0 0.1 ] 12/18/21 0 37.6 0.0 12/18/21 < 2.0 0.0
09/08/20 < 2.0 0.0 03/08/20 0 0.1 ] 12/27/21 0 36.3 0.0 03/08/22 < 2.0 0.0
12/09/20 < 2.0 0.0 12/09/20 < 2.0 0.0 01/14/22 o 18.4 0.0 06/13/22 < 2.0 0.0
03/03/21 < 2.0 0.0 03/03/21 < 2.0 0.0 01/28/22 0 26.2 0.0
06/22/21 < 2.0 0.0 06/22/21 < 2.0 0.0 02/11/22 0 39.4 0.0
09/14/21 < 2.0 0.0 09/14/21 < 2.0 0.0 02/25/22 ] 35.6 0.0
12/18/21 < 2.0 0.0 12/18/21 < 2.0 0.0 03/11/22 o 45.0 0.0
03/08/22 < 2.0 0.0 03/08/22 0 0.8 ] 03/25/22 0 48.2 0.0
06/13/22 < 2.0 0.0 06/13/22 0 1.6 J 04/08/22 0 56.8 0.0

04/22/22 < 2.0 0.0

05/09/22 o 4377 0.0

05/27/22 0 29.2 0.0

06/10/22 0 28.8 0.0

06/24/22 0 50.9 0.0

07/08/22 0 39.2 0.0

07/22/22 o 337 0.0

08/05/22 0 304 0.0
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CW-6 (at depths 45 ft, 70 ft, and 90 ft)

cis-1,2-Dichloroethene
ug/L
Date D“F‘T;'g'”" CW-6-45 |Qualifier|  Date DE’:;;'"” CW-6-70 |Qualifier] Date DE’:;:"” CW-6-90 |Qualifief
01/14/22 0 2.2 0.0 | 03/11/22 p 2.0 0.0 | 03/11/22 < 2.0 0.0
01/28/22 0 14 ) 02/25/22 < 2.0 0.0 | 03/25/22 < 2.0 0.0
02/11/22 0 0.5 ) 04/08/22 < 2.0 0.0 | 04f08/22 < 2.0 0.0
02/25/22 0 0.5 ) 04/22/22 < 2.0 0.0 | 04/22/22 < 2.0 0.0
03/11/22 < 2.0 0.0 | 05/08/22 0 0.2 1 |osfes/2 o 0.4 J
03/25/22 < 2.0 0.0 | 0s/27/22 ) 0.3 1 |os/z2 o 0.3 J
04/08/22 < 2.0 0.0 | 06/10/22 ) 0.3 1 |os/10/22 o 0.4 J
04/22/22 < 2.0 0.0 | 06/24/22 ) 0.2 1 | osf2a/2 o 0.4 J
05/09/22 0 0.2 ) 07/08/22 0 0.2 1 | o7os/2 o 0.5 )
05/27/22 < 2.0 0.0 | o7/22/22 0 0.6 1 oy o 0.5 )
06/10/22 0 0.2 ) 08/05/22 0 0.6 1 |ogfos/z2 o 0.6 )
06/24/22 0 0.2 )
07/08/22 0 0.2 )
07/22/22 0 0.2 )
08/05/22 0 0.3 )
Reportable Limit (RL) = 2.0 ug/L
Method Detection Limit (MDL) = 0.2 ug/L
Vinyl Chloride
ug/L
Date DE‘F‘T::"" CW-6-35 | Qualifier| Date DE‘F‘T;;“’” CW-6-70 | Qualifier|  Date Dﬁﬁ;‘g‘“ CW-6-90 |Qualifier]

01/14/22 0 11 ] 03/11/22 < 2.0 0.0 | 03122 < 2.0 0.0
01/28/22 0 0.6 J 03/25/22 < 2.0 0.0 | 03/25/22 < 2.0 0.0
02/11/22 0 0.2 ) 04/08/22 < 2.0 0.0 | oafog/22 < 2.0 0.0
02/25/22 < 2.0 0.0 | o4/22/22 < 2.0 0.0 | M/22/22 < 2.0 0.0
03/11/22 < 2.0 0.0 | 05/09/22 < 2.0 0.0 | 05/09/22 0 1.0 )
03/25/22 < 2.0 0.0 | os/27/22 < 2.0 0.0 | 05/27/22  © 11 )
0a/08/22 < 2.0 0.0 | 06/10/22 < 2.0 0.0 | 06/10/22 0 1.3 )
0aj22/22 < 2.0 0.0 | o06/24/22 < 2.0 0.0 | 06/28/22 0 13 )
0s/09/22 < 2.0 0.0 | o07/08/22 < 2.0 0.0 | 07/08/22 0 1.3 )
0s/27/22 < 2.0 0.0 | 07/22/22 0 16 0.0 | 07/22/22 0 15 0.0
06/10/22 < 2.0 0.0 | os/os/22 0 16 0.0 | o8/os/22 o 15 0.0
06/24/22 < 2.0 0.0
o7/0s/22 < 2.0 0.0
07/22/22 < 2.0 0.0
08/05/22 < 1.0 0.0

Reportable Limit (RL) = 2.0 ug/L
Method Detection Limit (MDL) = 0.1 ug/L
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Groundwater Sampling Via Direct Push Work Plan Appendix A
Huster Substation, St. Charles, MO

PZ-10, PZ-4, and PZ-9

cis-1,2-Dichloroethene
ug/L
Detection Detection Detection
Date PZ-10 | Qualifier Date PZ-4 Qualifier Date PZ-9 Qualifier
Flag Flag Flag

10/27/14 0 220.0 0.0 07/01/13 0 124.0 0.0 10/27/14 0 219.0 0.0
01/14/15 0 134.0 0.0 05/28/14 0 16.4 0.0 01/14/15 0 324.0 0.0
02/10/15 0 142.0 0.0 07/11/14 0 223.0 0.0 02/10/15 0 273.0 0.0
03/09/15 0 122.0 0.0 08/25/14 0 223.0 0.0 03/09/15 0 266.0 0.0
04/14/15 0 83.3 0.0 09/18/14 0 301.0 0.0 04/14/15 0 203.0 0.0
05/13/15 0 74.9 0.0 10/14/14 0 137.0 0.0 05/13/15 0 172.0 0.0
06/10/15 0 80.5 0.0 10/27/14 0 224.0 0.0 06/10/15 0 124.0 0.0
07/15/15 0 74.4 0.0 11/20/14 0 237.0 0.0 07/15/15 0 97.0 0.0
08/13/15 0 56.5 0.0 12/08/14 0 200.0 0.0 08/13/15 0 91.5 0.0
09/09/15 0 37.0 0.0 01/14/15 0 141.0 0.0 09/09/15 0 124.0 0.0
10/15/15 0 20.0 0.0 02/11/15 0 123.0 0.0 10/15/15 0 80.6 0.0
11/18/15 0 10.8 0.0 03/12/15 0 24.6 0.0 11/18/15 0 17.9 0.0
12/14/15 0 6.0 0.0 04/14/15 0 29.2 0.0 12/18/15 0 2.8 ]
01/13/16 0 5.9 0.0 05/13/15 0 45.5 0.0 01/14/16 0 32.6 0.0
02/12/16 0 11.1 0.0 06/10/15 0 78.0 0.0 02/12/16 0 65.1 0.0
03/14/16 0 11.0 0.0 07/15/15 0 33.8 0.0 03/14/16 0 57.9 0.0
04/12/16 0 6.8 0.0 08/12/15 0 41.1 0.0 04/12/16 0 52.8 0.0
05/23/16 0 4.2 J 09/09/15 0 10.4 0.0 05/23/16 0 36.4 0.0
06/21/16 0 5.6 0.0 10/14/15 0 26.3 0.0 06/21/16 0 28.0 0.0
07/15/16 0 3.4 J 11/18/15 0 11.8 0.0 07/15/16 0 27.2 0.0
08/10/16 0 4.2 ] 12/14/15 0 8.0 0.0 08/10/16 0 29.0 0.0
09/07/16 < 5.0 0.0 01/14/16 0 2.6 ] 09/07/16 0 27.8 0.0
12/01/16 0 4.6 ] 02/12/16 0 14.8 0.0 12/01/16 0 27.8 0.0
03/06/17 0 2.7 J 03/14/16 0 9.4 0.0 03/06/17 0 27.6 0.0
06/06/17 0 1.2 ] 04/12/16 0 5.8 0.0 06/06/17 < 5.0 0.0
09/06/17 0 23.9 0.0 05/23/16 0 4.2 ] 09/06/17 0 8.0 0.0
12/06/17 0 22.0 0.0 06/21/16 0 4.6 ] 12/06/17 0 5.0 0.0
03/14/18 0 18.0 0.0 07/15/16 0 3.1 ] 03/14/18 0 4.7 ]
06/06/18 0 5.3 0.0 08/10/16 0 4.9 ] 06/06/18 0 1.6 ]
12/11/18 0 4.3 0.0 09/12/16 0 5.2 0.0 12/11/18 0 2.3 0.0
03/19/19 0 4.7 0.0 12/01/16 0 5.0 ] 03/19/19 0 3.6 0.0
08/06/19 0 2.1 0.0 03/06/17 0 3.2 ] 08/06/19 0 1.2 ]
12/03/19 0 1.4 J 06/06/17 0 2.9 ] 12/03/19 0 0.6 ]
06/05/20 0 1.4 ] 09/06/17 0 25.2 0.0 06/05/20 0 1.5 ]
09/04/20 < 2.0 J 12/06/17 0 21.7 0.0 12/11/20 0 1.4 ]
12/11/20 0 1.0 ] 03/14/18 0 20.0 0.0 03/04/21 0 0.7 ]
03/04/21 0 0.8 J 06/06/18 0 13.2 0.0 09/10/21 0 0.5 ]
09/10/21 0 0.5 ] 12/11/18 0 8.4 0.0 12/18/21 0 1.1 ]
12/18/21 0 1.2 ] 03/19/19 0 10.6 0.0 03/07/22 0 1.3 ]
03/07/22 0 1.5 J 08/06/19 0 5.8 0.0 06/10/22 0 1.4 ]
06/10/22 0 1.3 ] 12/02/19 0 5.0 0.0

06/05/20 0 4.8 0.0

12/11/20 0 3.0 0.0

03/04/21 0 1.4 ]

09/10/21 0 1.0 ]

12/18/21 0 2.0 0.0

03/07/22 0 2.2 0.0

06/10/22 0 2.8 0.0
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Vinyl Chloride
ug/L
Detection Detection Detection
Date PZ-10 | Qualifier Date PZ-4 | Qualifier Date PZ-9 | Qualifier
Flag Flag Flag

10/27/14 0 20.4 0.0 07/01/13 0 7.4 0.0 10/27/14 0 13.4 0.0
01/14/15 0 9.6 0.0 05/28/14 < 2.0 0.0 01/14/15 0 18.0 0.0
03/09/15 0 6.9 0.0 07/11/14 0 18.3 0.0 02/10/15 0 21.1 0.0
04/14/15 0 7.6 0.0 08/25/14 0 20.7 0.0 03/08/15 0 17.0 0.0
05/13/15 0 11.4 0.0 09/18/14 0 18.0 0.0 04/14/15 0 11.4 0.0
06/10/15 0 12.9 0.0 10/14/14 0 7.2 0.0 05/13/15 0 8.3 0.0
07/15/15 0 7.9 0.0 10/27/14 0 20.0 0.0 06/10/15 0 5.1 J
08/13/15 0 3.9 0.0 12/08/14 0 18.0 0.0 07/15/15 0 4.3 0.0
09/09/15 0 2.3 0.0 01/14/15 0 8.2 0.0 08/13/15 0 4.3 0.0
10/15/15 0 2.0 J 02/11/15 0 11.7 0.0 09/08/15 0 11.0 0.0
11/18/15 < 2.0 0.0 03/12/15 0 1.2 ] 10/15/15 0 7.1 0.0
12/14/15 < 2.0 0.0 04/14/15 0 2.3 0.0 11/18/15 < 2.0 0.0
01/13/16 < 2.0 0.0 05/13/15 0 6.0 0.0 12/18/15 < 2.0 0.0
02/12/16 < 2.0 0.0 06/10/15 0 10.0 0.0 01/14/16 0 2.2 0.0
03/14/16 < 2.0 0.0 07/15/15 0 3.4 0.0 02/12/16 0 4.0 0.0
04/12/16 < 2.0 0.0 08/12/15 0 5.4 0.0 03/14/16 0 3.4 0.0
05/23/16 < 2.0 0.0 09/09/15 0 0.9 ] 04/12/16 0 1.9 J
06/21/16 < 2.0 0.0 10/14/15 0 1.4 ] 05/23/16 0 1.8 J
07/15/16 < 2.0 0.0 11/18/15 < 2.0 0.0 06/21/16 0 0.5 J
08/10/16 < 2.0 0.0 12/14/15 < 2.0 0.0 07/15/16 0 1.1 J
09/07/16 < 2.0 0.0 01/14/16 < 2.0 0.0 08/10/16 0 1.0 J
12/01/16 < 2.0 0.0 02/12/16 0 0.8 ] 09/07/16 < 2.0 0.0
03/06/17 < 2.0 0.0 03/14/16 < 2.0 0.0 12/01/16 < 2.0 0.0
06/06/17 < 2.0 0.0 04/12/16 < 2.0 0.0 03/06/17 0 0.7 J
09/06/17 0 0.8 J 05/23/16 < 2.0 0.0 06/06/17 < 2.0 0.0
12/06/17 0 0.7 J 06/21/16 < 2.0 0.0 09/06/17 < 2.0 0.0
03/14/18 0 2.0 J 07/15/16 < 2.0 0.0 12/06/17 < 2.0 0.0
06/06/18 < 2.0 0.0 08/10/16 < 2.0 0.0 03/14/18 < 2.0 0.0
12/11/18 0 0.2 J 09/12/16 < 2.0 0.0 06/06/18 < 2.0 0.0
03/19/19 < 2.0 0.0 12/01/16 < 2.0 0.0 12/11/18 < 2.0 0.0
08/06/19 < 2.0 0.0 03/06/17 < 2.0 0.0 03/19/19 < 2.0 0.0
12/03/19 < 2.0 0.0 06/06/17 < 2.0 0.0 08/06/19 < 2.0 0.0
06/05/20 0 0.1 J 09/06/17 0 0.8 ] 12/03/19 < 2.0 0.0
09/04/20 < 2.0 0.0 12/06/17 0 0.7 ] 06/05/20 < 2.0 0.0
12/11/20 0 0.3 0.0 03/14/18 0 0.6 ] 12/11/20 < 2.0 0.0
03/04/21 < 2.0 0.0 06/06/18 < 2.0 0.0 03/04/21 < 2.0 0.0
09/10/21 < 2.0 0.0 12/11/18 < 2.0 0.0 09/10/21 < 2.0 0.0
12/18/21 < 2.0 0.0 03/19/19 < 2.0 0.0 12/18/21 < 2.0 0.0
03/07/22 < 2.0 0.0 08/06/19 < 2.0 0.0 03/07/22 < 2.0 0.0
06/10/22 < 2.0 0.0 12/02/19 < 2.0 0.0 06/10/22 < 2.0 0.0

06/05/20 < 2.0 0.0

12/11/20 < 2.0 0.0

03/04/21 < 2.0 0.0

09/10/21 < 2.0 0.0

12/18/21 < 2.0 0.0

03/07/22 < 2.0 0.0

06/10/22 < 2.0 0.0
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5

. The objectives of installing an additional monitoring well at the sits
were partially to evaluate whether Findett is a contributor to VOC ground
water contamination. This was to be accomplished by installing a well in
a suspected source area, specifically, the area of the trichloroethene (TCE)
spill, and analyzing subsurface soil and ground water samples for VOCs to
assess whether contaminants are leaching into the ground water, Based
upon available information, three potential sources of ¥YOC contamination
at the Findett Facility can be identified:

- the TCE spill near MW-6;

- the quench pond area and unloading area where
minor spillage way have occurred resulting primarily
from unloading operations; and

~ the septic tank and associated leach field which may
have recefved chamicals due to washdown or inadvertent
disposal, and may crepresent a source of leaching to
the aquifer.

As a result, the one additional monitoring well proposed may not
determine if Findett is a contributor to ground water contamination from
the duench pond or septic tank system but should resolve any questions
previously raised regarding the presence of VOO contaminants in ground
water at the site from the reported spill of TCE, which appears to be the

. most probable Findett source of the VOC releases to ground water.

Our discussions in the March 4, 1986, meeting indicated that EPA and
Findett would agree upon a mutually acceptable location for this monitoring
well, which would be through a potential source arga. The EPA's approval
of this plan will be contingent upon a location which is acceptable to EPA,
which shall be through the reported TCE spill.

2. The EPA agrees that drilling through a source area into an aquifer
which is usad for public drinking water involves certain risks. For this
reason we will remain adamant that the drilling be done safely and in manner
which minimizes the risk of contamination of the alluival aguifer, while at
the same time provides a high quality alluvial aquifer monitoring well. In
this ragard, EPA has the following comments on the procedures for well drilling,
construction, and develoapment:

Drilling method, page 3.2-2, The drilling method presented is not
adequate to produce a high quality monitoring well, The borehole diameters
will provide enly minimal annulus area for the tremie sand pack, the seal,
and grout materials far monitoring well completion. The diameters proposed
may not allow for proper well completion. In addition, the drilling method
of rotary bit using bentonite or Revert drilling fluid to complete the boring
below the surface casing is unacceptable. Both of these methods would inject
a drilling fluid into the formation which would need to be removed during
well development. The bentonite drilling mud may effect the permeability

. within the formation being monitored and may absorb contaminants onto the
drilling mud remaining within the formation.
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Appendix B

Tebie 1-1

18267 o 1273 Feriod

MATERIALS HANDLED AT THE FINDETT CORPORATICN FACILITY

Feat Transfer Flulds:
Therminel-66
Therminel FR-1
Therminol FR-2
Therwinel FR-3
Dawtherm A

fydraulic g£lulds:

Pyrdraul F=9

Pydraul A-200

Pydraul 31i-A

Pydreul S0E

Pydraul 45

Fydraul 115E

Pydraul 23120

Pydran! 220C

Houghro-SaZe 525

Culotolubric 450

Guineelukric 300

Fyrquel lire of fire
resistant bydraulic
flulds

1673 to 1984 eriod

Chlorechane

Trichloroethnv lene

Hydrogenated bls-ptencl A

p-cuzyl pbencl

o-prenoxyphacol

o-phenoxyphanci

Vinyl etbers

Feur=rizyg pelychenvl ether

Farry acid

Organic amines
Trieclylenecetranine
Tallew amine

Isopropyl alcchal

MACELOnE

Platioum catsiysc

Hetkhyllscoutyl ketone

Methyiisoamy!l ketone

cupric chleoriée

Potassium hydroxice

Fotassium chleride

Potassium bicartorate

m=chlorophenol

p-chloropnengl

Benzene

Carbon dioxide

Pentane

Fhenol

Miscellaneous lubricating cils

Meat transfer fluid®
Hydraulic £luids”
n=phenoxyphenol
Five=ring polyphenyl ethexy
A=mechy! stryens
A-mechyl styrene timer
Cupric chioride

Byylated hydrexy veluens
Potassium hydroxide
m~3ichlorohenzens
Thigephenol

Porassium chloride
Bydrochloric acid

Agetic acid

Dimethyl formamice
Propylens oxide

Sulfur dichloride
Sedium hydroxide

Lauryl stearate

DE/UZz8/FIDET2

Lubricating oils
Trichlorethylene
prphenoxyphenol

Fatiy acid

Mesityl oxide

2 ethylhexyl acrylace
Fotassium iodide
Tedine

m-chlorophenc)

Sodium sulfide
Cuprows chleride
Porassicm bicarbonate
Sulfuric acid
Resorcinol

o~hexane

Benzene

Carbon dioxide
Toluece sulfonyl chloride
Isopropyl aicobol

Glyaol-water flulds

Parchlerethy lens

Three-ring pclypheny! ether

Organic ARines

A=mechyl styrene dioer

Aluninum chleride

1-3 butadiene

Fhepol

p-shlorophencl

n-rethylpyrolidone

Ethyl hexyl crclcohexene
carhoxylace

Tormic acid

Bromghenzene

Hapthalene

p-cresol

Tetrahydrofueran

Cumene

Starch

a
Sew the 1262 ko 1973 paried list for a detalled Listing of the types hacdled. Handling of
PCE-containing £lulds (<50 ppm PCB} were discontinued begirning in 1971.

Source: August 13, 1°84 letter from Armstrcrg, Teasdale, Kramer, and Vaughan (a law flrm
representing Pindett! to TR Reglon V11,

e

Engineering * Consiruction » EHAS » Energy
Waste « Facity Senvces « Laboratory








Groundwater Sampling Via Direct Push Work Plan Appendix B
Huster Substation, St. Charles, MO

EXTENT OF CONTAMINATION

¥newledge @f the centamination within the overall study area
is restricted to available informaticn gained during inves-
tigations ccnducted at Findett. These investigations have
included sfamnpiing for PCB's and VOC's, PCE's were found in
solls around the guench pond in concentrations up to

5,400 parts per million. In addition, an EPA investigation
conducted in June of 1985 found significant cuantities of
VOC's located in the monitoring wells around the Findett
property perimeter. MHigh concentrations of trichlcoroetliylene
and tranes-1,2,-édichlorcethene were detected on the eastern
poertioen {in wells) of Findett's propertv. The maximum con-
centrations of VOC's fcund in the 1985 grounawater sampling
are as feollows:

400 ppb trichlorgethvlene

26,000 ppb trans-1,2-dichleoroethylene
6,100 ppb wvinyl chloride

2,800 ppb l,l-dichlorcethane

150 ppb 1,1-dichlorcethylene

1,700 ppb benzene

o Q 0 0 0 QO

Trichlcroethvlene is the only cne of these compounds ac-
knewledged by Findett to have been hardled or spilled at the
Findett site.

Because ¢f the uncertainty of the VOC contaminant sources
and with limited knowledge concerning industrial operations
nearby, the neighboring properties immediatelwv scouth ¢f
Findett~-Cadmus ard the Southern Property liave heen included
by EP2 in the overall RI/FS study area. As mentioned above,
these properties have very little specific-site characteriza-
tion infeormation available, Az & result, the discussion

concerning the extent of contamination will fecus on the
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e .

POTENTIAL SITE PROELEMS

This section presents the potential site preblems that may
exist based on currently availakle information, Potential
problems identified here should be considered preliminary in
nature and have been propcsed to evaluate additignal data
reeds for the RI/FS tasks while eliminating, 1f possible,

media not requiring investigation under the RI/FS.

SUMMARY OF POTENTIAL SITE PROBLEMS

Scils, both surface and subsurface, represent potential
sources of contaminants to grcundwater zt the site. UHe on-
going industrial/manufacturing overations in the area are
known to be continuing to release contaminants te the en-
vironment althougi cther potential contaminant sources have
vet to be evaluated by EPA. However, the loccal septic sys-—
tems at the site could enhance contaminant release kv the

. gffect of additional water released to the subsurface soils
by the septic and if the septic was used with or without the
knowledge of Findett, for the disposal of small guantities
of chemicals. Based cn existing information, spills
{including the quench pond} and the septic systems are be-
lieved to represent the primary scurces cf contaminant re-—
lease te the soils. Primary contaminants of concarn in soils,
are PCB's and VOC's.

Surface soils could represent a potential problem regaxding:

= Dust generation
C Direct ceontact and ingestion
Q Migration of contaminated soils to offsite areas

such as fermlands and surface waters
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Groundwater Sampling Via Direct Push Work Plan Appendix C

Huster Substation, St. Charles, MO

Form No. M-460 (Rev. 09-13)
MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION
PERMIT TO WORK ON RIGHT OF WAY
NON-LOCAL GOVERNMENT PROJECT

ST. LOUIS DISTRICT Permit No.  SL-22-085849
1590 WOODLAKE DRIVE Route MO 370 E
CHESTERFIELD, MO 630175712 10- UTIL - ELECTRIC County ST. CHARLES
(Type of Work) City ST. CHARLES

[nspec‘tor TIMOTHY SPEIDEL Issued 04/12/2022 Log Points 4,422 4,422
Phone 3144065232 Expires  02/08/2023 GPS Begin N 38.8247836222 W -90.530425246
RMS ROBERT HAWKINS Released GPS End N 38.8247836222 W -90.530425246
Speed Limit 60 mph
Intersection/Stopping Sight Distance

Northbound/Eastbound NB[] EB[] ISD ft SSD fr.

Southbound/Westbound sBL| wBL] ISD ft. SSD fi.
Location of work on State Highway right of way along the side. FEET

from Huster Road north of 370

(State highway, County road, City street or County Line)

By signing this form the applicant agrees to all provisions of this form,
including the General Provisions attached herto and incorporated by reference.

Electronically Signed 04/12/2022 Electronically Signed 04/12/2022

(Signature) (Date) (Signature) (Date)
Barbara Miller
(Print or Type Name) (Print or Type Name)
Ameren Services
(Applicant) (Applicant's Contractor)
PO Box 66149
(Address) (Address)
St. Louis MO 63166
(City) (State) (Zip-code) (City) (State) (Zip-code)
(Telephone Number) 3142234655 (Telephone Number)
(Email Address) BMiller2(@ameren.com (Email Address)
Surety deposit required. None ,bond # , check # amount

Transmittal Number Make check payable to: Director of Revenue Credit Road Fund

For office use only Date 04/12/2022 By Electronically Signed
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Groundwater Sampling Via Direct Push Work Plan Appendix C
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Description of Work

We will be accessing the locations from Huster road.
There is a fence along the road between 370 and Huster and we will not be going over the fence towards 370.

Project Title: OU4 — Huster Substation groundwater remediation project conducted under USEPA and MDNR
Project Address: Huster Road north of 370

Construction Period: April 11, 2022 — May 31, 2022 [ will need the permits for 4 months.

Job description: Direct push groundwater sampling and application of treatment remedy

Method of Construction: geoprobe

Construction supervisor: Barbara I Miller 314-223-4655

*** ACCESS TO SITE WILL ONLY BE ALLOWED FROM THE OUTER ROAD. ***

#**MODOT APPROVED TRAFFIC CONTROL PLAN 616.8.1 MT ATTACHED TO PERMIT REQUEST. MAKE SURE
CONTRACTOR HAS COPY OF APPROVED TRAFFIC CONTROL PLAN BEFORE WORK HAS BEGUN. CONTRACTOR MUST
HAVE COPY OF TRAFFIC CONTROL PLAN ON SITE DURING THE SCOPE OF WORK.. ***

*¥**THE CORONAVIRUS DISEASE 2019 OR COVID-19 HAS REACHED A PANDEMIC STAGE ACROSS THE UNITED STATES,
INCLUDING THE STATE OF MISSOURI TO REDUCE THE IMPACT OF COVID-19 OUTBREAK CONDITIONS ON
BUSINESSES, WORKERS, CUSTOMERS AND THE PUBLIC, THE CONTRACTOR SHALL BEAWARE OF ALL COVID-19
GUIDANCE FROM THE CENTER FOR DISEASE CONTROL (CDC) AND OTHER GOVERNMENT HEALTH MANDATES. THE
CONTRACTOR SHALL CONDUCT ALL OPERATIONS IN CONFORMANCE WITH THESE SAFETY DIRECTIVES. THE
GUIDANCE MAY CHANGE DURING THE PROJECT CONSTRUCTION AND THE CONTRACTOR SHALL CHANGE AND
ADAPT THEIR OPERATION AND SAFETY PROTOCOLS ACCORDINGLY. ***

*** ACOPY OF THIS PERMIT & IN THE INSTANCE OF ANY LANE OR SHOULDER CLOSURES A WORK ZONE
VERIFICATION # SHALL BE ON THE JOB SITE AT ALL TIMES WHILE WORKERS ARE PRESENT, FAILURE TO COMPLY
WITH THIS REQUEST COULD RESULT IN CREWS BEING TOLD TO LEAVE MoDOT RIGHT OF WAY. *##

Issuance of this Permit does not give authorization to close a lane/ shoulder please send in a lane/Shoulder closure request as described
below.

1. All materials & procedures must conform to current MoDOT standards, general provisions, and this sheet.

. Keep roadway and shoulders clear of all dirt, mud, and other debris at all times.

. Compact fill material in 6 to 8-inch lifts (backfill material shall be the same in like & kind & free of construction debris).

. Dress all disturbed earth areas; seed and mulch with straw and/or sod.

5. All crossings must be at a 90° angle to the centerline of the roadway. Locate bore pits minimum of 10” from outside edge of pavement.
6. All MoDOT property or facilities damaged during scope of work must be restored to original condition damaged pavement shall be
replaced to current MODOT standards.

7. Utility Locates - Contact Missouri One-Call 1-800-344-7483 for location of all underground facilities.

8. ICaution! MoDOT storm sewers are not located through the MO One Call process for field locating of membered utilities. Utility or
its Contractor is responsible for field verifying location and depth of storm or sanitary sewer facilities prior to performing excavation or
directional boring activities as specified w/in this permit.

9. All Lane Closures Must be Approved by MoDOT. Requests must be submitted to MoDOT by E-mail
slpermitworkzones(@modot.mo.gov) or fax (573) 522-6491 ~ 2 Business Days ~ Prior to Lane Closures. Verification #’s provided;
unauthorized lane closures will be subject to immediate removal from r/w. Lane closures shall meet MoDOT standards, see examples in
MoDOT’s Engineering Policy Guide at:

http://fepg.modot.mo.gov/index.php?title=616.23 Traffic Control for Field Operations

10. All facilities shall be located within the Utility Corridor. Utility Corridor is between the ROW line and 6° from the ROW line.

11. After work is completed be sure to change the status of the permit to work complete letting MoDOT know you are ready for a final
inspection to clear your permit. Until the permit is cleared by MoDOT it will not be accepted for maintenance and it is the responsibility
of the utility company to maintain any MoDOT property or right of way that has been disturbed.

12. At completion of this work be sure to change the permit status to “Work Completed” by single clicking on the permit and clicking the
work complete button at the bottom of the permit list in the database.

Contact Tim Speidel, MoDOT St. Louis District Utility Permits Specialist, at (314) 406-5232, two business days prior to starting work.
General Permit Information: www.modot.mo.gov/stlouis/news_and_information/Permits.htm

S VAR S ]

Damage to MoDOT facilities within the area of work caused by the contractor will be deemed by MoDOT as either “non-emergency” or
“emergency”’ upon notification of the damages. Repair to damages will be performed as follows:

* Non-Emergency: The contractor will have 4 hours to propose a repair plan to MoDOT for a complete repair within 3 business days.

* Emergency: Upon notification of the damage, the contractor must immediately submit a repair plan which will take no more than 4
hours to respond on-site and complete repairs within 48 hours of notification of damage.

In either case, if the proposed plan is unacceptable for any reason to MoDOT, repairs will be made by MoDOT with all costs billed to the
contractor. The applicant’s permit deposit or bond will be held until all costs are reimbursed to MoDOT per Section 12 of the Permit to
Work on Right of Way General Provisions.

e
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Groundwater Sampling Via Direct Push Work Plan Appendix C
Huster Substation, St. Charles, MO

(Rev. 10-15)
General Provisions

Section 1. The signing of this form binds the applicant to the terms of this permit. If signed by Applicant’s contractor or that contractor’s authorized
representative, the contractor and any subcontractors will be held jointly responsible for all of the requirements of this permit until it is released by
the District Engineer or the District Engineer’s representative. Applicant agrees to keep a copy of the permit and an approved plan on the job site.

Section 2. Construction material and equipment may be on the right of way only during the period of actual construction providing it is not on the
roadway shoulders, in the ditch or blocking sight distance. Roadway ditches, culverts and other such devices used to carry surface run-off will be
kept open, free and clear at all times.

Section 3. Applicant agrees that construction inspection will be provided by Applicant to assure compliance with the permit.

Section 4. Applicant shall provide adequate preliminary engineering including planning, and coordination with all concerned parties to:
(a) Confirm their contractor knows the rules and limitations for installations on highway right of way.
(b) Provide preinstallation meetings to all parties on major installations.
(c) Designate a point of contact who shall be available 24 hours per day, 7 days per week while the permittee is present on state highway
rights of way and shall be capable of correcting any deficiencies in accordance with Missouri Standard Specifications for Highway
Construction including, but not limited to Section 616.
(d) Include the name and telephone numbers of the design engineer and construction manager, as well as the dimension of the facility
from the right of way line on the permit.

Section 5. Prior to beginning work, the applicant will request from the established Missouri One-Call System, the location of all utilities on the right
of way.

Section 6. Applicant will contact MoDOT 48 hrs prior to any lane closure or 14 calendar days prior to the imposition of height, width, and weight
restrictions. Lane closure dates may be rescheduled and/or land closure times may be shifted to oft-peak and/or nighttime hours to minimize traffic
backups. Schedule multiple tasks in a single work zone if possible.

Section 7. All work covered under this permit is to be in accordance with the Missouri Standard Specifications for Highway Construction, Missouri
Standard Plans for Highway Construction, and The Manual on Uniform Traffic Control Devices (MUTCD current edition) where applicable. All
utility facilities will be installed and located and all other work performed in accordance with the Code of State Regulations, Title 7, Division 10,
Chapter 3, Utility and Private Line Location and Relocation and other policies of the Missouri Department of Transportation.

Section 8. No advertising signs or display material of an advertising nature is to be placed on or to extend over onto the right of way as covered in
Section 227.220 R.S.Mo.

Section 9. Except for the negligence of the Commission, its officers, employees and agents, the Applicant agrees to hold harmless the Commission,
its officers and employees from all liability, judgments, costs, expenses and claims growing out of damages of any nature whatsoever, to any person
or property arising out of performance or non-performance of said work, or existence of said improvements from permit issuance until released as
dated hereon.

Section 10. All costs incurred due to the issuance of this permit shall be borne by the Applicant, the Applicant’s successors, and assigns.

Section 11. It is understood that in granting this permit the Commission waives none of its power or rights to direct the removal, relocation, and/or
proper maintenance in the future of anything within the right of way of the state highway at no cost to the Commission.

Section 12. The Applicant’s deposit or bond may be held until the work has been completed and has been approved by the District Engineer or the
District Engineer’s representative. The Applicant agrees that the Commission may, after the expiration date of this permit or extension thereof, use
as much of the deposit as may be necessary to restore, correct, or complete any and all work started or done by the Applicant by whatever means the
Commission deems necessary. The Commission may use the deposit to correct any hazard which the Applicant/contractor does not correct upon
notification.

Section 13. The obtaining of this permit does not relieve the Applicant of the responsibility for obtaining other permits required by this or any other
agency having jurisdiction.

Section 14. For any land disturbance activity, the Applicant shall install erosion and sediment control measures as necessary to prevent pollution of
streams, lakes, ponds and wetlands and to prevent silt from leaving MoDOT right of way. The Applicant agrees to restore vegetation with seed and
mulch, sodding, or other approved methods, prior to removal of sediment control devices. The Commission is under a federal order, under Case No.
15-4069, U.S. District Court of the Western District of Missouri, and all projects including applicant’s projects that include land disturbance
activities of greater than one (1) acre on Commission right of way are subject to this order. See
www.modot.org/business/contractor_resources/LandDisturbanceltems.htm for full requirements.

Section 15. No driveway or improvement constructed on the highway right of way, shall be altered or relocated without permission of the District
Engineer or the District Engineer’s representative.

3/4
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APPENDIX D

LEA Standard Operating Procedure (SOP)







Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Quality Assurance/Quality Control Measures
for
Field Sampling Activities

SOP ID: 10005
Date Initiated: 02/20/90
Revision No. 006: 07/28/18

Revised By: /s/ Karen A. Goldenberg 07/19/18

Karen A. Goldenberg Date
Senior Technical Associate

Reviewed By: /s/ David W. Payne 09/04/18
David W. Payne Date
Project Manager

Approved By: /s/ Karen Harris 09/04/18
Karen Harris Date

Quality Assurance Manager







REVISION RECORD

Rev # Date Additions/Deletions/Modifications

Initial Issue  02/20/90

001-003 - No record.

004 12/31/01 Updated to reflect new SOP format. Added Section 4.3, Results
Evaluation. Minor revisions throughout.

005 11/05/09 Added Section 4.4 on sample management procedures. Revised
signature page.

006 07/28/18 Revised to: (1) reference related SOPs, (2) remove performance

evaluation (PE) samples and sample management procedures,
which are addressed in related SOPs, (3) update and clarify field
QA/QC sample types, (4) clarify field QA/QC sample collection
methods, (5) include other types of cooler temperature indicators,
(6) remove spiked samples prepared outside the laboratory, and
(7) reflect new SOP format and language.
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SOP ID: 10005
Date Initiated: 02/20/90
Rev. No. 006: 07/28/18

Page 1 of 10
Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Quality Assurance/Quality Control Measures
for

Field Sampling Activities

1. Purpose and Scope

This document describes procedures to be followed for proper Quality Assurance (QA) /
Quality Control (QC) practices, which shall incorporate all activities associated with field
measurements and sampling, proper documentation of field and post-field activities, QC
sample preparation, chain-of-custody protocol, sample management procedures, and
laboratory analytical procedures. The purpose of QA/QC practices is to confirm that Data
Quality Objectives (DQOs) are met for a project.

Since a field QA/QC sample may be referred to in different ways, or the same term may
be used to refer to different types of QA/QC samples, the names and intended meanings
of the field QA/QC samples that may be collected for Loureiro Engineering Associates,
Inc. (LEA) projects are provided in Section 3. The use of specific QA/QC measures is
project-specific as defined in the project work plan. Similarly, the frequency of QA/QC
sample collection is project-specific. Although general guidelines are provided in this
SOP, refer to the project-specific work plan or Quality Assurance Project Plan (QAPP)
for the types and frequencies of QA/QC samples to be used for a specific project.

2. Related Standard Operating Procedures

e 10030 - Processing Performance Evaluation Samples
e 10038 — Documentation and Integrity of Field Sampling Activities
e 10067 — Handling, Packaging, and Shipping of Analytical Samples

3. Definitions

e Equipment Blank: A sample of analyte-free water poured over or through field
sampling equipment. It is collected after completion of decontamination and prior to
sampling at another location. The sample accompanies the other field samples to the
laboratory for analysis. When used with decontaminated field sampling equipment,
the purpose is to assess the adequacy of the decontamination process. May also be
called a rinse blank or rinsate blank. When used with disposable sampling
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SOP ID: 10005

Date Initiated: 02/20/90
Rev. No. 006: 07/28/18
Page 2 of 10

equipment, the purpose is to evaluate contamination introduced from the sampling
equipment.

e Field Blank: A generic term for any sample submitted from the field that is identified
as a blank. In the context of this SOP, field blank means a sample of media free of
measurable contaminants that is exposed to the same field conditions as the field
samples and opened in the field for a predefined period of time. Liquid field blanks
may also be collected by pouring water free of measurable contaminants from its
original container into sample containers in the field. The sample accompanies the
other field samples to the laboratory for analysis. The purpose of a field blank is to
measure ambient contamination in the field.

e Field Duplicate: A generic term for two (or more) field samples taken at the same
time in the same location and are intended to represent the same population. A
duplicate may also be referred to as a replicate. In the context of this SOP, “Field
Duplicate” means samples that are intended to represent the same population and are
taken through all steps of the analytical procedure in an identical manner and provide
precision information for the data collection activity. There are two categories of
Field Duplicate samples defined by the collection method: co-located Field
Duplicates and subsample Field Duplicates.

o Subsample Field Duplicate: A type of Field Duplicate where the sample is
homogenized and then divided into two or more portions so that lab variability
can be evaluated. The samples are given independent names so they are not
associated with one another by the analytical laboratory (e.g., double blind).
Note: Homogenization may have an impact on sample integrity for some sample
types (e.g., volatile organic compounds [VOCs] in soil); in these cases, co-located
samples may be more appropriate.

o Co-Located Field Duplicate: A type of Field Duplicate where independent
samples are collected as close as possible to the same point in space and time
using the same sampling method. They are two separate samples taken from the
same source, stored in separate containers, and analyzed independently by the
same method and laboratory. Co-located Field Duplicates generally provide more
information about the measurement precision of the sampling process, including
the sampling equipment and heterogeneity of the site. The samples are given
independent names so they are not associated with one another by the analytical
laboratory (e.g., double blind).

e Matrix Spike (MS): A type of field duplicate (generic) where the sample is divided
into two representative portions taken from one sample in the field. The sample is
mixed (except volatiles) prior to division to minimize sample heterogeneity. At the
laboratory, known concentrations of certain target analytes are added before sample
preparation, cleanup, and determinative procedures have been implemented. The
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SOP ID: 10005

Date Initiated: 02/20/90
Rev. No. 006: 07/28/18
Page 3 of 10

matrix spike analysis is used to assess the performance of the method by measuring
the effects of interferences caused by the sample matrix and reflects the bias of the
method for the particular matrix in question.

e Matrix Spike Duplicate (MSD): Additional replicates of matrix spike samples that are
subjected to the same sample preparation and analytical scheme as the original
sample. The matrix spike duplicate is used to document the precision as well as bias
of a method in a given sample matrix.

e Replicate Sample: A type of field duplicate (generic) where the sample is divided
into two or more representative portions. The sample is mixed (except volatiles) prior
to division to minimize sample heterogeneity. The replicate sample is archived to
provide a back-up sample for analysis if the primary sample is damaged during
shipment and handling or if lab blanks associated with the analysis of the primary
sample show clear evidence of contamination.

e Split Field Sample: A type of field duplicate (generic) where the sample is divided
into two or more representative portions taken from one sample in the field and
analyzed by at least two different laboratories and/or methods. The sample is mixed
(except volatiles) prior to splitting to minimize sample heterogeneity. These samples
are used to assess precision variability, and data comparability between laboratories or
methods.

e Temperature Blank: A vial of water that accompanies the sample(s) that will be tested
upon arrival at the laboratory to ensure that the temperature of the contents of the
shipping container were within the required temperature range (generally 4°C + 2°).
Other devices, such as a recording thermometer or temperature strip, may be used in
lieu of a temperature blank, providing they monitor the appropriate temperature range.

e Trip Blank: A sample of media free of measurable contaminants taken from the
laboratory to the sampling site and returned to the laboratory unopened. A trip blank
is used to document contamination attributable to shipping and field handling
procedures. Most commonly used for VOC samples. When used for other
parameters, it gives a measure of the contamination introduced to a sample by the
container (also referred to as a bottle blank). For VOC samples, trip blanks should be
prepared at a frequency of one per day of sampling during which samples are
collected for VOC samples.

4. Equipment

e Laboratory glassware
e Cooler with identifiable cooler ID
e Chain-of-custody
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5.

Procedures

5.1

5.2.

General

SOP ID: 10005

Date Initiated: 02/20/90
Rev. No. 006: 07/28/18
Page 4 of 10

5.1.1. All QA/QC sample preparation procedures shall be properly documented

including:

e Name of person(s) involved in sample preparation.
e Sample numbers.

e Analyses required.

e Number, type, size of containers used.

e Preservation method.

e Date and time of sample preparation.

5.1.2. All information shall be included in the field logbook and/or appropriate
field forms, but not necessarily in the chain-of-custody record except as
needed for proper sample identification and analysis. Blind sample
numbers are used in order not to disclose the nature of the sample to the
laboratory. No information that would identify the sample as a QA/QC
sample shall be included in the chain-of-custody record.

5.1.3. At the conclusion of each sampling day, a quality control review shall be
conducted using the Field Quality Review Checklist and the Daily Field

Report.

QC Sample Preparation

5.2.1. Trip Blank

5.2.1.1.

5.2.1.2.

5.2.1.3.

Trip blanks shall be used when sampling surface water,
groundwater, soil, and sediment for VOCs. Trip blank(s) shall
be included in each shipping container (cooler) carrying solid
and/or liquid matrix samples that are to be analyzed for VOCs.

Trip blanks shall be provided by the analytical laboratory, and
used only with samples that are to be analyzed for VOCs. Trip
blanks shall not be opened at any time prior to arrival at
the laboratory for processing and analysis.

The trip blank samples shall be transported to the field with the
sample bottleware. Trip blank samples shall be handled and
treated in the same manner as the field samples collected for
VOC analysis.
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For solid-matrix samples collected using the water and
methanol preservation methods, unopened vials will be
submitted to the laboratory as trip blanks. For solid-matrix
samples collected using En Core® containers, two sealed
En Core® containers will be submitted to the laboratory as the
trip blank sample.

Temperature Blank

5.2.2.1.

5.2.2.2.

5.2.2.3.

5.2.24.

5.2.2.5.

Temperature blanks shall be used when sampling surface
water, groundwater, soil, and sediment. One temperature blank
should be included per shipping container (cooler) containing
environmental samples.

Temperature blanks may indicate if the required temperature
range (generally 4°C + 2°) has been exceeded.

Temperature blanks shall be provided by the laboratory and
accompany the bottleware to the field.

Other devices, such as a recording thermometer or temperature
strip, may be used in lieu of a temperature blank, providing the
device monitors the appropriate temperature range.

The temperature blank or other temperature-indicating device
shall be placed in the cooler at the same time as the ice, in
preparation for sample collection.

Equipment Blank

5.2.3.1.

5.2.3.2.

5.2.3.3.

Equipment blanks shall be used when sampling surface water,
groundwater, soil, and sediment. One equipment blank shall be
collected for each sample bottle/preservation technique/analysis
procedure per matrix per sampling event, or as otherwise
specified in project-specific documents

The purpose of an equipment/rinsate blank is to determine if
decontamination procedures were adequate or if any of the
equipment might contribute contaminants to the sample.

An equipment blank is prepared by running analyte-free
deionized water through all sample collection equipment
(bailers, pumps, filters, split-spoon) and placing it in the
appropriate sample containers for analysis. If equipment has
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been decontaminated in the field, the equipment blank shall be
collected after decontamination procedures have been
performed before sample collection at the next location. The
locations of the samples collected before and after the
equipment blank should be recorded on the field paperwork.

5.2.3.4.  For certain constituents (e.g., per- and polyfluorinated alkyl
substances [PFAS]), the laboratory may need to provide
certified analyte-free water for the equipment blank.

Field Blank

5.2.4.1. Field blanks shall be used only when dictated by project-
specific DQOs. Refer to project-specific documents for
instruction regarding frequency of collection.

5.24.2. The purpose of a field blank is to evaluate ambient
contamination in the field.

5.2.4.3.  This procedure only covers the collection of liquid matrix field
blanks. If a solid matrix field blank is needed, project-specific
modifications to this procedure will be required.

5.2.4.4. A liquid field blank is prepared by pouring analyte-free

deionized water into the appropriate sample containers for
analysis at the field sampling location. For certain constituents
(e.g., PFAS), the laboratory may need to provide certified
analyte-free water for the field blank.

Field Duplicates

5.25.1.

5.2.5.2.

5.253.

Subsample field duplicate samples shall be used for soil and
sediment samples, unless project-specific documents specify
the use of co-located samples. One sample shall be obtained
for each sample bottle/preservation technique/analysis
procedure per sampling event or one out of every 20 samples,
unless co-located samples are used (see below), or as otherwise
directed in project-specific documents

No information that would identify the sample as a duplicate
sample shall be included in the chain-of-custody record.

Subsample Field Duplicate Samples
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5.25.3.1. Subsample field duplicate samples provide
precision information on handling, shipping,
storage, preparation, and laboratory analysis.

5.2.5.3.2. These are samples that have been divided into two
or more portions in the field after the samples have
been homogenized. Due to potential VOC loss
during homogenization, non-homogenized VOC
sampling methods intended to minimize the
variability between samples shall be used, as
indicated below.

5.2.5.3.3. For soil or sediment VOC samples, collect side-by-
side samples from the sampling device (e.g., core,
auger). For non-VOC samples, collect twice as
much volume as is normally collected. Homogenize
the sample well before filling the sample jars.

5.2.5.3.4. For aqueous VOCs samples, fill the sample vials
from the same bailer or consecutively from the same
tubing. For non-VOC samples, alternate filling
bottles from the sampling device (e.g., bailer,
pump). For example, VOCs for the primary sample,
VOCs for the duplicate sample, SVOCs for the
primary sample, SVOCS for the duplicate sample,
etc.

5.25.4. Co-located Field Duplicate Samples

5.25.4.1. Co-located field duplicate samples provide
precision information on the sampling process,
including the sampling equipment and heterogeneity
of the site.

5.2.5.4.2. For soil or sediment, co-located samples shall be
collected from adjacent surface locations or at the
same depth interval from side-by-side boreholes.

5.2.5.4.3. For aqueous samples, co-located samples shall be
collected by filling all of the sample bottles for the
primary sample, then filling all of the sample bottles
for the co-located sample.
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5.2.6. Split Samples and Replicates

5.2.6.1.

5.2.6.2.

5.2.6.3.

These samples shall be used only when dictated by project-
specific DQOs. Refer to project-specific documents for
instruction regarding frequency of collection. Sample
collection follows the same procedures as indicated for
subsample field duplicate samples above.

Split Samples

5.2.6.2.1. Split samples provide information to assess
precision variability, and data comparability
between laboratories or methods.

5.2.6.2.2. For soil or sediment VOC samples, collect side-by-
side samples from the sampling device (e.g., core,
auger). For non-VOC samples, collect twice as
much volume as is normally collected. Homogenize
the sample well before filling the sample jars.

5.2.6.2.3. For aqueous VOCs samples, fill the sample vials
from the same bailer or consecutively from the same
tubing. For non-VOC samples, alternate filling
bottles from the liquid sampling device (e.g., bailer,
pump). For example, VOCs for the primary sample,
VOCs for the duplicate sample, SVOCs for the
primary sample, SVOCS for the duplicate sample,
etc.

Replicate Samples

5.2.6.3.1. Replicate samples provide a back-up sample for
analysis, if needed.

5.2.6.3.2. For soil or sediment VOC samples, collect side-by-
side samples from the sampling device (e.g., core,
auger). For non-VOC samples, collect twice as
much volume as is normally collected. Homogenize
the sample well before filling the sample jars.

5.2.6.3.3. For aqueous VOCs samples, fill the sample vials
from the same bailer or consecutively from the same
tubing. For non-VOC samples, alternate filling
bottles from the liquid sampling device (e.g., bailer,
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pump). For example, VOCs for the primary sample,
VOCs for the duplicate sample, SVOCs for the
primary sample, SVOCS for the duplicate sample,
etc.

5.2.7. Matrix Spike/Matrix Spike Duplicate Samples

5.2.7.1.

5.2.7.2.

5.2.7.3.

5.2.7.4.

MS/MSD samples shall only be used when dictated by project-
specific DQOs. Refer to project-specific documents for sample
frequency.

Aqueous samples are collected from one sampling location at
triple the normal sample volume. In the filling sequence for
aqueous MS/MSD samples, bottles will alternate (e.g., VOCs
for the primary sample, VOCs for the MS, VOCs for the MSD,
SVOCs for the primary sample, SVOCS for the MS, SVOCs
for the MSD, etc.).

Solid samples are collected from one sampling interval at
double or triple the normal sample volume. For VOCs, triple
side-by-side samples should be collected. For non-VOC
samples, collect twice as much volume as is normally
collected. Homogenize the sample well before filling the
sample jars.

Identify the MS/MSD on the chain-of-custody form by adding
“MS/MSD” after the sample number.

QA/QC Sample Result Evaluation

The analytical results on QA/QC samples should be evaluated along with the
remaining analytical data as follows:

5.3.1. No constituents should be detected in the trip blank, equipment blank, or
field blank.

5.3.2. The relative percent differences (RPDs) shall be computed for all
constituents detected in subsample and co-located duplicate samples used.
If split samples are used to evaluate different laboratories or methods, the
RPDs shall be computed for all constituents detected in both the sample
and split sample.

The RPD between two measurements (e.g., M1 and M2) is calculated as

follows:
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| M1 - M2 |
RPD =

= 0,
(ML + M2)/2 X 100%

5.3.3. Refer to project-specific documents for evaluation of MS/MSD sample
results.

6.0 References

EPA, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846)
Chapter 1, Revision 2. July 2014

EPA, Uniform Federal Policy for Quality Assurance Project Plans, Part 2B, Quality
Assurance/Quality Control Compendium: Minimum QA/QC Activities, EPA Publication:
EPA-505-B-04-900B.

ASTM, Standard Guide for Field Quality Assurance in a Groundwater Sampling Event,
ASTM D7069 (2015), January 2015.

END OF DOCUMENT
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Soil Sampling

Purpose and Scope

This document discusses procedures for collection of soil samples for analysis. Methods
for collection and quality assurance/quality control (QA/QC) requirements are covered
under separate standard operating procedures (SOPs). The procedures outlined in this
document are in accordance with Environmental Protection Agency (EPA) document
entitled, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-
846). The collection of soil and sediment samples for analysis of Volatile Organic
Compounds (VOCs) is not covered in this SOP, refer to SOP 10057 Collecting and
Preserving Soil and Sediment Samples for Laboratory Determination of Volatile
Organic Compounds (VOCs).

Related Standard Operating Procedures

10005 — QA/QA Measures for Field Sampling Activities

10015 — Geologic Logging of Unconsolidated Sedimentary Deposits

10038 — Documentation and Integrity of Field Sampling Activities

10057 — Collecting and Preserving Soil and Sediment Samples for Laboratory
Determination of Volatile Organic Compounds (VOCs)

e 10059 — Management of Investigation Derived Waste

e 10065 — Decontamination of Sampling Equipment

e 10066 — Sediment Sampling Using Vibratory Corer

In addition to the above-noted SOPs, project and client-specific requirements may be
applicable to individual projects and should be discussed with the Project Manager and
incorporated into the project-specific work plan (Work Plan) or Field Sampling Plan
(FSP) for adherence during the execution of the project.
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Definitions

Scale: A linear scale, also called a bar scale, scale bar, graphic scale, or graphical scale,
is a means of visually showing scale in photograph.

Equipment

The following equipment and supplies shall be used during soil sampling activities, as
required:

Health and safety equipment (as required by the site-specific Health and Safety Plan
[HASP])

Polyethylene or stainless steel spatula (spoon, scoop, trowel, Terra Core™, EnCore®,
etc.) for transfer of soil from sample collection device to sample container

Soil collection devices will be identified in the site-specific Work Plan, but may
include polyethylene or stainless steel hand augers, trowel, trier, soil coring device,
direct push, spilt-spoon sampler, bobcat, excavator, etc.

Latex or nitrile gloves

Polyethylene plastic sheeting

Table or flat surface

Measuring tape and scale

Paper towels

Balance for weighing samples

Utility knife

Re-sealable plastic bags

Photoionization Detector (PID) and calibration kit

Bowl/bucket/container for compositing sample (of appropriate material)

Traffic cones, caution tape or barriers

Camera

Cooler

Ice

Laboratory provided containers

Procedures

5.1.

5.2.

Utilities Clearance

Underground utility clearance shall be conducted in accordance with the LEA
ground breaking procedure.

Site Preparation
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5.2.1. Review and follow the health and safety procedures or requirements
specified in the site-specific HASP. All personal protective equipment
(PPE) shall be donned as specified in the site-specific HASP during all
sampling procedures.

5.2.2 A sufficient area shall be cordoned off using traffic cones, caution tape, or
barriers to restrict access to the work area.

5.2.3 A level table shall be placed in the vicinity of the sample collection
location and covered with polyethylene sheeting.

5.2.4 Decontaminated soil sampling devices and spatulas shall be placed on the
table or flat surface. Sample bottles shall be placed in a convenient
location and in order of sample collection.

5.2.5 PID and plastic bags shall be placed on the table for VOC screening, if
necessary.

Equipment Decontamination and Cleaning

All equipment will be decontaminated prior to starting and in between collection
of samples in accordance with SOP 10065 Decontamination of Field Sampling
Equipment or as otherwise specified in the project-specific Work Plan or FSP.

Sampling Procedures

Tools and procedures for collecting soil samples depend on the desired depth of
sample. The sample will be rejected if recovery is less than 80% or sample
recovery requirements specified in the work plan or FSP are not met. If the
sample is rejected, an additional attempt will be made. Document the location of
soil boring attempts on a map (tape off existing/permanent features or use a
GPS).

5.4.1. The particular soil collection device (i.e., hand auger, split spoon, etc.)
shall be retrieved from the point of collection and placed on a level table
covered in polyethylene sheeting.

5.4.2 Photograph the sample with a scale (if allowed).

5.4.3 Soil samples for analysis of VOCs will be collected immediately and will
be collected from an undisturbed area of the soil sample.

5.4.2. Based on analytical and project requirements, soil will be transferred
directly into a container to be homogenized. Materials placed in the
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container (e.g, an aluminum pan [or bowl of alternate material], ziplock
bag) will be homogenized by hand (mixed and/or kneaded) until uniform
in color and texture. Care should be taken to fill sample containers with
the appropriate mass and/or volume for the desired analysis. Large void
spaces within the container shall be minimized by packing, not agitation.

5.4.4 Wipe the rim of the sample container with a clean paper towel to remove
excess solids, which would prevent adequate sealing of the sample
container, and seal the container.

5.4.5 The order of sample collection shall be based on the work plan/FSP.

5.4.6 Place and secure sample within cooler and complete all sample collection
documentation including logging of soil utilizing SOP 10015 Geologic
Logging of Unconsolidated Sedimentary Deposits. The cooler should not
be left unattended without a custody seal.

5.4.7 If required by the site-specific Work Plan, place stake or flagging in
sampling location.

Post Sampling Procedures

As required, upon completion of all sampling procedures for a particular site,
secure the lid of the cooler using packaging tape with the chain of custody inside
in accordance with SOP 10067 Handling, Packing, and Shipping of Analytical
Samples.

Waste Management

Investigation derived wastes (IDW), including soil cuttings, decontamination
liquids, and disposable materials (PPE, plastic sheeting, etc.) will be placed in
clearly labeled, appropriate containers in accordance with SOP 10059
Management of Investigation Derived Waste, or managed as otherwise specified
in the work plan/FSP.

Documentation

5.7.1. Documentation of field activities will be completed in accordance with
SOP 10038 Documentation of Field Sampling Activities and 10015
Geologic Logging of Unconsolidated Sedimentary Deposits.

5.7.2. In general, the following field forms are required for collection of soil
samples:
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Daily Field Report

Daily Field Report “Supplemental Sheet”

Daily Field Report “Calibration Record” (if PID or balance were
used)

Field Sampling Record “Miscellaneous Samples”

Field Boring Log

Chain of Custody

5.7.3. The following general information shall be recorded in the field log book
and/or on the appropriate field forms:

6. References

Name of recorder

Identification of borings

Collection method

Date and time of collection

Types of sample containers used, sample identification numbers and
QA/QC sample identification

Preservative(s) used

Parameters requested for analysis

Field analysis method(s)

Field observations on sampling event

Name of collector

Climatic conditions, including air temperature

Investigation derived waste (IDW)

Field Sketch of sample location and color/type of flagging (as needed)
Coordinates and elevations of soil sample locations

EPA. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846).

Terra Core ™. Terra Core ™ Sampling Guidance. ALS Global. Accessed 2/19/2018.

EnCore®. EnCore® Sampler Sampling Procedures. En Novative Technologies, Inc.,
2013. Accessed 2/19/2018.

END OF DOCUMENT
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Direct Push Probing and Sampling Tooling Advancement

1. Purpose and Scope

The objective of this standard operating procedure (SOP) is to collect discrete soil samples at
depth using Geoprobe® or other direct push probing and sampling methodologies and to recover
the samples for visual inspection and/or analysis. Procedures for soil sampling for analysis are
included in SOP 10006 Soil Sampling. Throughout this SOP, references to Geoprobe® are also
intended to include other direct push technologies unless specifically stated otherwise.

2. Related Standard Operating Procedures

10005 — Quality Assurance/Quality Control Measures for Field Sampling Activities
10006 — Soil Sampling

10015 — Geologic Logging of Unconsolidated Sedimentary Deposits

10038 — Documentation and Integrity of Field Sampling Activities

10059 — Management of Investigation-Derived Waste

10065 — Decontamination of Field Sampling Equipment

In addition to the above-noted SOPs, project and client-specific requirements may be applicable
to individual projects and should be discussed with the Project Manager and incorporated into the
project-specific work plan or Field Sampling Plan (WP/FSP) for adherence during the execution
of the project.

3. Definitions

Geoprobe®:or similar direct push technology: A vehicle-mounted, hydraulically-powered, soil
probing machine that utilizes static force and percussion to advance small diameter sampling
tools into the subsurface for collecting soil core, soil gas, or groundwater samples.

e Sampler: A piston type soil sampler capable of recovering a discrete sample in the form
of a core contained inside a removable liner.

e Liner: A removable/replaceable, thin-walled tube inserted inside the sampler body for the
purpose of containing and storing soil samples. Clear plastic (either Polyethylene
Terephthalate Glycol [PETG] or cellulose acetate butyrate) are utilized as liner materials.

! Geoprobe® is a registered trademark of Kejr Engineering, Inc., Salina, Kansas.
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Equipment
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The equipment required to recover soil core samples using the Geoprobe® samplers and driving
system can be found in the Geoprobe® Systems catalog for tools and equipment, as referenced in
Section 6. Some things to note when selecting equipment:

Health and safety equipment (as required by the site-specific Health and Safety Plan
[HASP])

Geoprobe® or similar direct push technology

Sample liners for the Geoprobe® samplers are available in four different materials. Liner
materials should be selected based on sampling purpose, analytical parameters, and data

quality objectives

Traffic cones, caution tape, or barrier

Procedure

5.1.

5.2.

5.3.

Utilities Clearance

Underground utilities clearance will be conducted in accordance with the LEA
ground breaking procedure.

Site Preparation

5.2.1.

5.2.2.

Review and follow the health and safety procedures or requirements
specified in the site-specific HASP. All necessary personal protective
equipment (PPE) shall be donned as specified in the site-specific
HASP.

A sufficient area shall be cordoned off using traffic cones, caution tape
or barriers to restrict access to the work area.

Equipment Decontamination and Cleaning

5.3.1.

All downhole drilling equipment will be decontaminated in accordance
with SOP 10065 Decontamination of Sampling Equipment. Prior to
conducting a boring, the LEA representative will ensure that all
necessary equipment is clean and decontaminated, including the rig, all
augers and probing equipment, samplers, brushes, and any other tools
or equipment. Decontamination procedures may vary slightly from
site to site. Refer to the site-specific WP/FSP for decontamination

procedure alterations.
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5.4.  General Sampler Assembly

54.1. The sampler is connected to the leading end of a Geoprobe® probe rod
and driven into the subsurface using a Geoprobe® drilling apparatus.
Additional probe rods are connected in succession to advance the
sampler to depth. The sampler remains sealed (closed) by a piston tip
to prevent cross contamination from above as it is being driven. The
piston is held in place by internal rods. The first four-foot interval
does not require the piston tip assembly. In addition, if the borehole
remains open, the piston tip assembly may not be required for deeper
intervals. If there is evidence that the borehole is collapsing, the piston
tip will be utilized.

5.4.2. When the sampler tip has reached the top of the desired sampling
interval, the internal rods are removed.

5.4.3. After the internal rods have been removed, the tool string is advanced
an additional 24 to 48 inches (depending on the soil sampling system
in use). The piston is displaced inside the sampler body by the soil as
the sample is cut. To recover the sample, the sampler is recovered
from the hole and the liner containing the soil sample is removed.

5.4.4. Refer to the Geoprobe® System standard operating procedures for
operation of various soil sampling systems (e.g., MC5 Soil Sampling
System, Macro Core Piston Rod Soil Sampling System, DT21 Dual
Tube Soil Sampling System, Large Bore Soil Sampling System).

5.5.  Concrete Coring

Should the borehole be located on concrete, the Geoprobe® can be used to core
through the concrete to gain access to the underlying soil. A carbide-tipped drill
bit and Geoprobe® drill steel will be attached to the drill assembly and utilized to
core the concrete. For concrete in excess of 16 inches, other methods (i.e., a core
saw) should be utilized to penetrate the concrete.

55.1. If excessive resistance is encountered while attempting to lift the
sampler and probe rod out of the hole using the foot control, unscrew
the drive head from the sampler and remove it with the probe rod, the
piston rod, and the piston tip. Replace the drive head onto the sampler
and attach a pull cap to it. Lower the probe shell and close the hammer
latch over the pull cap and pull the sampler the remaining distance out
of the hole with the probe machine foot firmly on the ground.
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5.6. Sample Recovery

Unscrew the cutting shoe using the cutting shoe wrench, if necessary. Pull the
cutting shoe out with the liner attached. If the liner doesn't slide out readily with
the cutting shoe, take off the drive head and push down on the sidewall of the
liner. The liner and sample should slide out easily.

5.7.  Core Liner Capping

The ends of the liners can be capped off using the vinyl end cap for further storage
or transportation. A black end cap should be used at the bottom (down end) of the
sample core and a red end cap at the top (up end) of the core. The soil boring
identifier and depth of sample should be marked at the top of the core (on the red
end cap).

5.8. Sample Removal

5.8.1. To facilitate sample removal, each vinyl end cap can be slid off or, if
there is resistance, they can be slit using a utility knife with a carpet
blade. To cut vinyl end cap, slide blade under edge of cap at shallow
angle and rotate the blade until cutting edge begins to cut the vinyl cap,
and then draw the knife slowly toward the end of the cap. As the
friction is reduced the end cap may move with the knife and become
free of the sample liner.

5.8.2. Clear plastic and Teflon® liners can be slit open easily with a utility
knife for the samples to be analyzed or placed in appropriate
containers.

5.8.3. The procedures for collection of soil samples for chemical analysis are

described in SOP 10006 Soil Sampling.
59. Refusal

Refusal is defined as failure to penetrate the subsurface materials to any greater
depth using the maximum reasonable pressure limits of the Geoprobe® machine.
The term “refusal” should be used on the boring log to describe the conditions at
the interval in which the tooling would no longer advance.

The term "bedrock™ will not be used in a boring log or other description of
subsurface materials that have been collected using the Geoprobe® machine, since
a confirmatory core cannot be collected.
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5.10. Boring Abandonment

5.10.1. If the boring is not to be used for other purposes (i.e., monitoring well,
soil vapor probe, soil vapor extraction well, etc.) it shall be abandoned.

5.10.2. Excess cuttings shall be containerized, labeled and the analytical data
of the contents reviewed/profiled before disposal.

5.10.3.  The boring shall be filled and sealed with in accordance with the site-
specific WP/FSP.

5.10.4. In paved areas, the upper three feet of the borehole shall be filled, from
3 feet below ground surface up to two inches below the existing grade
with sand, to allow for repairing of the pavement.

5.10.5.  The surface shall be repaired to match existing conditions.

5.11. Nomenclature

The boring identification guidance will be provided in the WP/FSP. The
following is guidance for identify offsets or step out borings.

e “A, B, C” will be added to the end of a boring identification if the boring
is the result of an offset from a pilot borehole or a location that is revisited.
The A, B, C notation will only by used for borings that are within 5 ft of
the original location. The offset distance and direction must be
documented in the field notes. An example, the borehole for SB-07 could
not be completed (due to refusal or other issues), SB-07A is the second
attempt to complete SB-07. Borings greater than 5 feet from the original
location will be assigned a new boring ID.

5.12. Waste Management

Investigation-derived wastes (IDW), including soil cuttings, decontamination
liquids, and disposable materials (PPE, plastic sheeting, etc.), will be placed in
clearly labeled, appropriate containers in accordance with SOP 10059
Management of Investigation Derived Waste, or managed as otherwise specified
in the site-specific WP/FSP.

5.13. Documentation

Documentation of field activities will be completed in accordance with SOP
10038 Documentation of Field Sampling Activities.
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Collecting and Preserving Soil and Sediment Samples for
Laboratory Determination of Volatile Organic Compounds

1. Purpose and Scope

Volatile organic compounds (VOCs) are lost from soil and sediment samples (hereinafter
referred to as soil samples) due to volatilization and biodegradation during collection, storage,
and analysis. This leads to low-biased results. Some commonly used sampling techniques are
prone to relatively large losses and results that are potentially biased quite low. Such techniques
involve collection of disturbed soil samples and storage in soil jars without air-tight seals. This
standard operating procedure (SOP) describes soil sample collection and preservation techniques
designed to minimize such losses. The procedure below has been adapted from EPA Method
3035A.

2. Related Standard Operating Procedures

10005 — Quality Assurance/Quality Control Measures for Field Sampling Activities
10006 — Soil Sampling

10015 — Geologic Logging of Unconsolidated Sedimentary Deposits

10038 — Documentation and Integrity of Field Sampling Activities

10059 — Management of Investigation Derived Waste

10065 — Decontamination of Field Sampling Equipment

10067 — Handling, Packaging, and Shipping of Analytical Samples

3. Definitions

e EnCore® Sampler: a disposable volumetric sampling device designed to assist field
personnel in taking soil samples with minimal handling and maximum accuracy.

e Low Concentration Soil Samples: the specific concentration may vary between
laboratories, but generally “low” refers to a concentration below approximately 200
micrograms per kilogram (pg/kg).

e High Concentration Soil Samples: the specific concentration may vary between
laboratories, but generally “high” refers to any concentration greater than 200 pg/kg.

e Undisturbed samples: those for which the sampling device minimizes break-up of the
structure of the soil to the extent practicable. Undisturbed samples can be collected using
such techniques as:
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o Coring, such as the methods utilizing split-spoon sampling devices, MacroCores
™ and large-bore direct-push samplers;

o Bulk sampling, for example, undisturbed soil volumes collected using a backhoe
bucket from sidewalls of trenches and excavations where direct access to the
sampling location (sidewall or bottom) is not safe; and

o Direct collection of sub-samples from the subsurface.

Sub-samples: those samples that are submitted to the laboratory for analysis for VOCs.

Equipment

Health and safety equipment (as required by the site-specific Health and Safety Plan
[HASP])

Photoionization Detector (PID) and calibration Kit

Electronic field balance accurate to 0.1 grams

Sample labels and custody seals

Re-sealable plastic bags

Utility knife

Stainless steel spatula or trowel

Decontamination fluids

Paper towels

Magnetic stir bar

Cooler and ice

Syringe (if needed)

Water (if needed)

Methanol (if needed)

Sodium bisulfate solution (if needed)

Volatile Organic Analysis (VOA) vials (40 ml) (if needed)

20 gram sample container for percent solids (a different size container may also be
suitable) (if needed)

EnCore®-type Sampler (5, 10 and 25 gram samplers) and T-handle (if needed)

4.1.  Site Preparation

e A level table shall be placed within the exclusion zone and covered with
polyethylene sheeting.

e Decontaminated spatulas shall be placed on the table. Sample bottles and
EnCore®-type sampler with T-handle shall be placed in a convenient location
and in order of sample collection.
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e PID and plastic bags shall be placed on the table for VOC field screening, if
necessary.

Cleaning and Decontamination

Prior to and following collection of soils sample, ensure that all sampling
equipment is cleaned and decontaminated in accordance with SOP 10065
Decontamination and Integrity of Field Sampling Equipment.

Personal Protective Equipment

All personal protective equipment (PPE) should be donned and maintained in
accordance with the site-specific work plan or health and safety plan during all
sampling procedures.

Overview of Sampling Approach

The soil sample collection procedure for determination of VOCs is a two-step
process:

Step 1 — Collect an undisturbed soil sample, as defined below, from the
subsurface, or expose the targeted area from where a sub-sample for laboratory
analysis will be collected.

Step 2 — Collect a representative sub-sample from the undisturbed sample or
directly from the exposed subsurface.

Collection of Undisturbed Samples

When collecting samples for laboratory determination of VOCs, the device used
to collect the undisturbed soil sample shall be removed as soon as possible from
the subsurface; and most importantly, the sub-samples that are intended for
VOC determination must be collected as soon as possible (ideally within five
minutes of collection of the undisturbed sample) to reduce loss of VOCs due
to volatilization. Attempts must be made to further minimize loss of VOCs by
managing the sample collection environment (i.e. limiting sun, wind, heat, etc.).

Planning and careful preparation are critical for a successful sampling event.
Checklists should be used to ensure that all necessary equipment and supplies are
present and in proper working order and that the following conditions are
achieved:
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e Undisturbed soil to be collected for sub-sampling should be collected in a
manner that controls the procurement of the samples such that they do not
“stack up” awaiting logging and sub-sampling;

e Cores should not be stored in small- or large-diameter sampling devices or
capped liners (brass, acetate, lexan, polycarbonate, etc.);

e Cores should not be exposed to extreme weather conditions, such as direct
sunlight, rain and wind, and sub-sample collection should occur in an area that
minimizes exposure to the elements (e.g., under cover, shady areas); and

e Undisturbed soil samples cannot be transferred from the core sampler to a
secondary container (empty sample bottle, re-sealable bag, aluminum foil, or
sampling bowls) for future sample collection.

Leaving samples in core tubes, split-spoons, covered liners, or intermediate
containers will lead to VOC losses and will thus yield poor quality data. If a
backlog develops, request the sample collection/drilling crew to slow down.

To the extent practicable, undisturbed samples should always be collected.
However, under no circumstances should a sub-sample be collected from a
disturbed sample that was previously used for field-screening purposes.

Collection of the Soil Sub-Sample for Determination of VOCs

Sub-samples are those samples that are submitted to the laboratory for analysis for
VOCs. Sub-sampling of the undisturbed soil sample must be performed using a
dedicated or decontaminated small-diameter sampler. Sub-samples must be
collected as soon as possible from the undisturbed sample (ideally within five
minutes) after the undisturbed soil sample is collected.

Overview of Sub-Sampling Devices

Sub-sampling of the large-diameter or bulk sampling device for VOCs must be performed
with the use of a dedicated or decontaminated small-diameter core sampler. The small-
diameter core sampler should fit inside the mouth of the sample container to avoid loss of
sample, prevent damage to the sealing surfaces or container threads, and ease the soil
transfer process.

The small-diameter core sampler must be constructed with non-reactive materials that
will not sorb VOCs (stainless steel, brass, glass, polytetrafluoroethylene (PTFE), and
some rigid plastics).
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Procedure for Obtaining Test Samples to Determine Sub-Sample Volume

The purge and trap laboratory procedure used to determine VOCs requires
approximately equal amounts of soil and liquid to be used in the analysis. If the
ratio of soil to liquid is too high, the soil will not be adequately dispersed in the
liquid, leading to poor results. If the amount of soil is too low, the detection limits
will be increased, potentially rendering the results to be of limited use. It is better
to use a slightly lower weight of soil than a higher weight, as the regulatory limits
are, in general, significantly higher than the typical laboratory reporting limit for
volatile analytes.

The small-diameter core sampler must be able to deliver a minimum of 5 grams of
sample (= 3 cm® of sample, assuming a density of 1.7 g/cm®) into a 40-ml VOA
vial. While most small-diameter core samplers can only be used for sampling and
placement into the appropriate sample containers, only the EnCore® -type
samplers can be used for sampling, storage, and transportation of the sample to
the laboratory.

It is important that the small-diameter core sampler provide the required mass of
sample material. As such, a test sample (of similar matrix to that being sampled)
may be collected and weighed to determine the amount of soil needed to obtain
the required mass of sample material for each type of small-diameter core sampler
and analytical method.

5.1.1. The procedure for obtaining a test sample is as follows:

5.1.1.1.  Using a small electronic portable scale with an accuracy of 0.1
grams, weigh the empty small-diameter core sampler (e.g.,
disposable syringe) to the nearest 0.1 grams. The scale must be
calibrated before use and intermittently checked during the day
to ensure accurate weight measurement. Calibration
information must be recorded in the field logbook. A
translucent cover can be placed over the scale during the
weighing process to negate variations caused by wind.

5.1.1.2. Push the small-diameter core sampler test sample into the
matrix to collect the required mass of material (3 cm® should
yield approximately 5 grams of sample [wet weight]).

5.1.1.3.  Wipe clean any soil adhering to the outside of the small-
diameter core sampler before weighing.
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5.1.1.4. If the weight is above the required amount, remove excessive
soil by extruding a small portion of the core and cutting it away
with a decontaminated trowel or spatula. If the weight is below
the weight limit, obtain additional soil by reinserting the small-
diameter core sampler into the soil core. Re-weigh after each
addition or removal of sample from the small-diameter core
sampler until the target weight is attained. Note the sample
volume and amount in the small-diameter core sampler.

5.1.1.5.  Discard the test sample appropriately.

5.1.1.6.  Use the volume of the test sample as a guide in collecting the
appropriately sized sub-sample of a similar matrix. Additional
test samples should be weighed whenever a change in the
matrix is observed.

Overview of Procedure for Collection of Sub-Samples

The goal of soil sampling for the purposes of evaluating concentrations of
contaminants in soil is to obtain a representative soil sample in accordance with
the data quality objectives for the project. Often, this is accomplished using an
appropriate small-diameter core sampler.

Different sample matrices (e.g., sand, gravel, clay, fill) will be encountered and
may warrant slightly different sub-sampling field techniques. The goal for all
techniques is to collect the sub-sample as quickly as possible while minimizing
disruption. Environmental professionals should use good judgment as to how to
handle samples that do not fit into the samplers and must describe the rationale for
any deviations from this guidance.

The procedure for obtaining soil sub-samples is as follows:

5.2.1. Once the sampling interval has been selected, trim off the exposed
surface of the matrix to expose a fresh surface. A loss of VOCs from
the surface of the matrix will occur even if the matrix has been
exposed for a short period of time (during screening, etc.). Removal of
the unwanted surficial material can be accomplished by scraping the
matrix surface with a decontaminated spatula or trowel. Soil sampling
must commence immediately once a fresh surface has been exposed.

5.2.2. If hand augering, collect the sub-sample directly from the bottom of
the hand auger immediately after pulling it from the ground. Do not
attempt to remove the soil from the hand auger first.
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Using the test sample as a guide, push the small-diameter core sampler
into the matrix to collect a volume of material that will yield the
required mass of sample (wet weight) as determined by the analytical
method.

Depending upon the texture, depth or moisture content, insert the
small-diameter core sampler straight into the matrix, on an angle.
Multiple insertions can be made to obtain the required sample weight.

After sample collection, wipe the outside of the small-diameter core
sampler to remove any excess material adhering to the barrel.

Immediately open the sample container and extrude the soil core into
the sample container that will be submitted to the laboratory. Avoid
splashing any preservative, if present, out of the sample container by
holding the container at an angle while slowly extruding the soil core
into the sample container. Do not immerse the small-diameter core
sampler into the preservative. If an EnCore®type sampler is to be used
for storage and shipment, prepare the sampler for shipment according
to manufacturer’s instructions.

Collect the required number of sample containers or EnCore® -type
samplers based on the chosen preservation and analytical methods, as
discussed in the subsequent section on soil preservation methods.

Include an additional sample for determination of soil moisture content
and sample screening.

Ensure the threads and cap of the sample container or EnCore®-type
sampler are free of soil particles. Use a clean paper towel to remove
soil particles from the threads and sealing surface of the sample
container or EnCore® -type sampler. The presence of soil particles will
compromise the container’s seal and may result in loss of preservative
or VOCs. This loss ultimately may invalidate the sample analysis.
Always make sure the sample lid is firmly secure.

Record the laboratory and field identification numbers in the field
notes and on the chain of custody in accordance with SOPs 10038
Documentation of Field Sampling Activities and 10067 Handling,
Packaging, and Shipping of Analytical Samples.

After sample collection, immediately return the containers to an iced
cooler. Sample containers from different locations should be placed in
separate re-sealable bags to help avoid cross-contamination. The
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laboratory sample number or field sample identification number may
be placed on the bag and cross-referenced on the chain of custody.
The laboratory performing the analysis will determine the sample
weight.

6. Preservation of the Soil Sample

6.1.  Overview of the Soil Preservation Procedure

Samples must be physically preserved (e.g. iced or frozen) in the field
immediately upon sample collection. It is important to match up the correct
physical preservation method with the appropriate sample container and field
chemical preservation method. According to the United States Environmental
Protection Agency (EPA) Contract Laboratory Protocol (CLP) Guidance for Field
Samplers, the physical preservation methods are described as:

Iced — soil and sample containers are cooled to 4° + 2°C.
Frozen — soil and sample containers are cooled to between -11° + 4° C,

Sample containers that will be frozen should be placed on their side prior to
freezing process to prevent breakage. Additional aliquots for screening and
moisture determination need only be iced and kept cooled at 4° £ 2°C; these
sample containers should not be frozen. Sample containers and EnCore®-type
samplers should not be frozen below -20° C, as the integrity of the container
seals, o-rings and septum may be compromised by the freezing, resulting in the
loss of VOCs upon thawing of the sample.

In addition, the use of dry ice to freeze samples immediately upon sample
collection or for use during shipment is not recommended. Dry ice, which is at a
temperature of -78.5 °C, will lower the temperature of the sample container below
the design specifications, causing damage to the glass, septum, seals, o-rings, and
cap. In addition, dry ice has specific handling, storage and shipping requirements
that outweigh its usefulness to the field sampling team.

6.2.  Sub-Soil Sample Collection Procedures

When collecting soil sub-samples for determination of volatile organic
compounds, up to four types of samples may be required:

A high-concentration-level sample (two options)

A low-concentration-level sample (four options)

An Synthetic Precipitation Leaching Procedure (SPLP)/Toxicity Characteristic
Leaching Procedure (TCLP) sample
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e A sample for percent solids determination

When the expected VOC concentrations are not known, it is recommended to
collect both the high- and low-concentration samples. The analysis procedure
should be coordinated with the laboratory. For example, one approach would be
to analyze one first (and if needed, the second one).

Additional samples may be necessary for matrix spikes and matrix spike
duplicates. Field and trip blanks also may be required.

An overview of the various options for sample collection procedures is attached as
Figure 1.

High-Concentration Sub-sample Collection Procedures

There are two options for collection of the high-concentrations sample: collection
of the sample in a methanol preserved VVOA vial or using EnCore®-type samplers.

6.3.1. OPTION 1 - High Concentration Sample, Methanol Preservation

Supplies:
e Electronic field balance accurate to 0.1 grams
e Minimum of one VOA vial (40 ml), pre-weighed and
containing 5 or 10 ml of methanol
e Sub-sampling device

6.3.1.1.  Label the vials as appropriate. Do not add excessive labels (e.g.
more weight) to the pre-weighed vials.

6.3.1.2.  Weigh the vials to confirm the recorded vial weight.

6.3.1.3.  Select the area to be sampled as soon as possible after the soil
is exposed.

6.3.1.4.  Obtain a test sample, using the coring device and field balance,
to determine approximately how much volume of soil will
yield equal grams of soil to methanol (5 or 10 £ 1 grams). This
step may be skipped when the amount of soil needed for a
particular matrix at a site has been determined.

6.3.1.5.  Scrape away the surface material from the area to be sampled
using a clean/decontaminated spatula or trowl to expose fresh
soil.
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Rapidly insert the syringe into the soil to obtain the sample.
Quickly extrude the sample into the vial containing the
methanol. Wipe off the threads and cap using a paper towel,
seal the vial.

Using the field balance, weigh and record the weight of the vial
in the field notes.

Place sample in cooler with ice.

Collect separate sample for percent solids, if necessary.

OPTION 2 - High-Concentration Sample, Using EnCore®Type

Samplers

Supplies: One 5 or 10-gram EnCore®-type Sampler

6.3.2.1.

6.3.2.2.

6.3.2.3.

6.3.2.4.

6.3.2.5.

6.3.2.6.

6.3.2.7.

Label the re-sealable pouch as appropriate.

Select the area to be sampled as soon as possible after the soil
is exposed.

Scrape away the surface material from the area to be sampled
using a clean/decontaminated spatula or trowel to expose fresh
soil.

Rapidly insert the sampler into the soil to obtain the sample.
Quickly wipe the contact areas using a paper towel to remove
any soil particles, close and seal the device.

Place devices in re-sealable pouch, place in cooler on ice.
Collect separate sample for percent solids, if necessary.

Samples must be frozen, preserved, or analyzed within 48
hours of collection.

6.4. Low-Concentration Sub-Sample Collection Procedures

There are four options for collecting low-concentration soil samples:

Collection in VOA vials containing water
Collection in empty VOA vials
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e Collection in VOA vials containing sodium bisulfate
e Collection using EnCore®-type devices

All of the procedures using VOA vials are essentially the same, except for the
media contained in the vial. It should be noted that sodium bisulfate preservation
might lead to formation of acetone in samples containing high amount of humic
material.  Additionally, certain analytes, such as styrene, vinyl chloride,
trichloroethylene (TCE), may be decomposed by the bisulfate, leading to low-
biased results. Also carbonate-rich soils may effervesce. The effervescing will
result in significant losses of VOCs, and in such cases the sodium bisulfate cannot
be used. Environmental professionals should use caution in using this preservation
technique. For these reasons, it is recommended that another one of the other
low-level preservation options be used. If the sodium bisulfate preservation
option is used, the data should be considered in relation to the conceptual site
model.

6.4.1. OPTION 1 - Low-Concentration Sample, Using VOA Vials
Containing Water

Supplies:

e Electronic field balance accurate to 0.1 grams

e 2 VOA vials (40 ml), pre-weighed, containing 5 ml of water
and a magnetic stir bar

e Sub-sampling device

6.4.1.1. Label the vials as appropriate. Do not add excessive labels or
tape over the label (e.g. more weight) to the pre-weighed vials.

6.4.1.2.  Select the area to be sampled as soon as possible after the soil
is exposed.

6.4.1.3.  Obtain a test sample, using the coring device and field balance,
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5+ 1 gram. This step
may be skipped when the amount of soil needed for a particular
matrix at a site has been determined.

6.4.1.4.  Scrape away the surface material from the area to be sampled
using a trowel or spatula to expose fresh soil.
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6.4.2.

6.4.1.5.

6.4.1.6.

6.4.1.7.

6.4.1.8.

6.4.1.9.

6.4.1.10.
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Rapidly insert the syringe into the soil to obtain the first 5-gram
sample. Quickly extrude the sample into one of the two vials
containing the water. Wipe off the threads and cap using paper
towels; seal the vial.

Repeat steps 6.4.1.4 and 6.4.1.5 for the second vial containing
water.

Using the field balance, weigh and record the weight of each
vial in the field notes.

Place all samples in cooler with ice.
Collect separate sample for percent solids, if necessary.

Samples must be frozen or analyzed within 48 hours of
collection.

OPTION 2 - Low-Concentration Sample, Collection in Empty
VOA Vials
Supplies:
Electronic field balance accurate to 0.1 grams
2 VOA vials (40 ml), pre-weighed containing a magnetic stir
bar
Sub-sampling device
6.4.2.1. Label the vials as appropriate. Do not add excessive labels or
tape over the label (e.g. more weight) to the pre-weighed vials.
6.4.2.2.  Select the area to be sampled as soon as possible after the soil
is exposed.
6.4.2.3.  Obtain a test sample using the coring device and field balance,
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5+ 1 gram. This step
may be skipped when the amount of soil needed for a particular
matrix at a site has been determined.
6.4.2.4.  Scrape away the surface material from the area to be sampled
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Rapidly insert the syringe into the soil to obtain the first 5-gram
sample. Quickly extrude the sample into one of the two vials.
Wipe off the threads and cap using paper towels; seal the vial.

Repeat steps 6.4.2.4 and 6.4.2.5 for the second vial.

Using the field balance, weigh and record the weight of each
vial. A record of the weight must be submitted with the
samples to the laboratory.

Place all samples in cooler with ice.
Collect separate sample for percent solids, if necessary.

Samples must be frozen or analyzed within 48 hours of
collection.

OPTION 3: Low-Concentration Sample, Collection in VOA Vials
Containing Sodium Bisulfate

Supplies:

6.4.3.1.

6.4.3.2.

6.4.3.3.

6.4.3.4.

6.4.3.5.
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Electronic field balance accurate to 0.1 grams.

2 VOA vials (40 ml), pre-weighed containing 5 ml sodium
bisulfate solution and a magnetic stir bar.

Sub-sampling device.

Label the vials as appropriate. Do not add excessive labels or
tape over the label (e.g. more weight) to the pre-weighed vials.

Select the area to be sampled as soon as possible after the soil
is exposed.

Obtain a test sample using the coring device and field balance
to determine approximately how much volume of soil will
yield 5 grams of soil. Note that the sample weight should be
within 1 gram of the nominal weight, e.g. 5 £ 1 gram. This
step may be skipped when the amount of soil needed for a
particular matrix at a site has been determined.

Scrape away the surface material from the area to be sampled
using a spatula or trowel to expose fresh soil.

Rapidly insert the syringe into the soil to obtain the first 5-gram
sample. Quickly extrude the sample into one of the two vials
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containing the bisulfate solution. Wipe off the threads and cap
using a paper towel; seal the vial.

Repeat steps 6.4.3.4 and 6.4.3.5 for the second vial.

Using the field balance, weigh and record the weight of each
vial and record in the field notes.

Place all samples in cooler with ice.

Collect separate sample for percent solids, if necessary.

OPTION 4 - Low-Concentration Sample, Collection Using
EnCore®-Type Devices

6.4.4.1.

6.4.4.2.

6.4.4.3.

6.4.4.4.

6.4.4.5.

6.4.4.6.

6.4.4.7.

6.4.4.8.

Supplies: Two 5-gram EnCore®-type sampling devices
Label the re-sealable pouch as appropriate.

Select the area to be sampled as soon as possible after the soil
is exposed.

Scrape away the surface material from the area to be sampled
using a spatula or trowel to expose fresh soil.

Rapidly insert the sampler into the soil to obtain the first
sample. Quickly wipe the contact areas to remove any soil
particles using a paper towel, close and seal the device. Place
device in re-sealable pouch

Repeat steps 6.4.4.3 and 6.4.4.4 for the second EnCore®-type
device.

Place both devices in re-sealable pouches, place in cooler on
ice.

Collect separate sample for percent solids, if necessary.

Samples must be frozen, preserved or analyzed within 48 hours
of collection.

6.5.  Collection of Soil Samples for TCLP or SPLP Volatile Organic Analysis

V:\CT\Plainvil

orthwest DR-100\Admini:

/_.\
ive\SOPs\Final\10057 VOC Soil Preservation\10057.doc I 'Ol I I ell 0
E

ngineering * Construction + EH&S » Energy
Waste » Facility Services » Laboratory







7.

6.6.

SOP ID: 10057

Date Initiated: 03/01/06
Rev. No. 002: 07/23/18
Page 15 of 17

The holding time for soil samples to begin the leaching procedure for TCLP or
SPLP extraction for VOC analysis is 14 days from collection. If the environmental
professional requests the laboratory to hold the samples until the results of the
total (e.g., mass) analysis for VOCs is available, the total analysis must be
available within a time-frame that will permit the environmental professional to
give the laboratory sufficient notice to be able to start the SPLP/TCLP leaching
within the 14-day holding time.

Supplies: 25-gram EnCore®-Type Sampler

6.5.1. Label the re-sealable pouch as appropriate.

6.5.2. Select the area to be sampled as soon as possible after the soil is
exposed.

6.5.3. Scrape away the surface material from the area to be sampled using a

spatula or trowel to expose fresh soil.

6.5.4. Rapidly insert the sampler into the soil to obtain the sample. Wipe off
the threads and cap using paper towels; seal the sampler.

6.5.5. Place sampler in re-sealable pouch and place in cooler with ice.
6.5.6. Samples must be frozen or leached within 48 hours of collection.

Collection of Soil Samples for Percent Solids Determination

A laboratory typically can use any container submitted for analysis to determine
the percent solids of a soil, except a container submitted for VOC analysis. If
the other laboratory analyses, besides VOCs (either total or TCLP/SPLP
volatiles), are to be performed on soil for a given sampling interval and location, a
separate container(s) will be needed for the other tests. The percent solids
determination can then be performed using the soil in the container(s) for the
other tests. In the event that only VOCs are to be determined for a given soil
sample, the environmental professional must collect additional sample (no more
than 20 grams would be needed) in a separate container for submittal to the
laboratory. Typically, a small plastic container would suffice, although any
container would do.

Documentation

Documentation of field activities will be completed in accordance with SOP 10038
Documentation and Integrity of Field Sampling Activities.
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Figure 1 — Sample Collection Flow Chart

SAMPLE FOR VOCs

Need Additional
Container for % “t
solids h 4 h 4
Total VOC Analysis -
HIGH Collect High and Low | LOW Evaluate PMC using
Concentration SPLP or TCLP
Samples
h
Choose 1 of 2
Options
I y
¢ ‘ Use 259 En Core®
Use En Core® Type Device —
Methanol Type Device — frozen or leached
reservation — within 48 hrs
s - frozen, preserved or
YO. vial with equal Sk e i 48
amount sample + i hr:/ o
methanol
b
Choose 1 of 4
Options
I
v v v v
Water preservation g Sodium Bisulfate En Core® Option —
— 2 %OA vials with 5 INoCpreservetion preservation! — two S-gram En
mls water + 5 g 2 VO’T v ot ets. 91 | 2voa visls with 5 Core®type devices
sample + magnetic se!mp 2 Magnene mils sodium — frozen,
stir bar — frozen or stir bar — frc_;zgn DL hisulfate solution + preserved! or
analyzed within 43 ahalyzed gRhETAo 5 g sample + analyzed within 45
¥ hrs SO X Y
hrs magnetic stir bar hrs

Note: Not appropriate for all circumstances — see Section 6.4 of this document.

h i
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10057 VOC Soil Preservation\10057.doc Lourelro

Engineering * Construction * EH&S * Energy
Waste * Facility Services * Laboratory







Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Management
of
Investigation Derived Waste

SOP ID: 10059
Date Initiated: 03/04/09
Revision No. 001: 07/18/18

Prepared By: /s/ Seth Travis 02/27/18

Seth Travis Date
Senior Geologist

Reviewed By: /s/ Jo Ann Robertson 07/18/18

Jo Ann Robertson Date
Technical Associate

Reviewed By: /s/ Karen Harris 07/18/18

Karen Harris Date
Quality Assurance Manager







REVISION RECORD

Rev# Date Additions/Deletions/Modifications

Initial Issue  03/04/09
001 07/18/18 Add types if IDW, modify definitions

Ih )
V:\CT\Plainville\Northwest DR-100\Administrative\SOPs\Final\10059 Investigation Derived Waste\10059.docx
Engineering * Construction ¢ EH&S « Energy

Waste * Facility Services * Laboratory







SOP ID: 10059

Date Initiated: 03/04/09
Revision No. 001: 07/18/18
Page 1 of 8

Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Management
of
Investigation Derived Waste

1. Purpose and Scope

During field investigation activities, there are various investigation derived wastes
(IDW) generated by day-to-day operations that may pose a risk to human health and the
environment. These materials are typically stored in containers (portable devices
including, but not limited to, 55-gallon drums, cubic yard boxes, roll-off containers, etc.)
temporarily and managed by the client/property owner prior to off-site disposal. The
management of IDW at Loureiro Engineering Associates, Inc. (LEA) client sites
must be performed in such a way as to ensure the protection of human health and the
environment and must comply with applicable regulatory requirements.

2. Related Standard Operating Procedures
e None

While no related SOPs are referenced in this document, project and client-specific
requirements may be applicable to individual projects and should be discussed with the
Project Manager and incorporated into the project-specific documents work plan (Work
Plan) for adherence during the execution of the project.

3.  Definitions

e IDW: wastes generated during the normal course of environmental site
investigations. Types of IDW include:

o Personal protective equipment (PPE) - This includes disposable coveralls,
gloves, booties, respirator canisters, splash suits, etc.

o Disposable equipment and items - This includes plastic ground and
equipment covers, aluminum foil, conduit pipe, composite liquid waste
samplers (COLIWASASs), Teflon® tubing, broken or unused sample
containers, sample container boxes, tape, etc.

o  Soil cuttings — soil generated from drilling or hand augering

ﬁ_ _
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o  Drilling mud - mud and/or water generated during mud or water rotary
drilling

o  Groundwater — groundwater purged from well

o  Cleaning fluids — Fluids used in decontamination of equipment, including
spent solvents and wash water

o Packing and shipping materials

e Temporary storage: Temporary storage is defined as the holding of waste materials for a
temporary period, at the end of which the waste material is treated, disposed of, or stored
elsewhere.

e Container: A container is a portable device in which a material is stored, transported,
treated, disposed of, or otherwise handled.

e Containerized Waste: Solids, liquids or sludges that are found in drums, bulk storage
tanks, transformer or lab packs

e Un-containerized Waste: Solids, liquids or sludges that are found in indoor or outdoor
waste piles and surface impoundments.

e Large Quantity Generators (LQGSs): The generation of 1,000 kg or more per month of
hazardous waste or more than 1 kg per month of acutely hazardous waste. See 40 CFR
part 262 for a complete description of LQG regulations.

e Small Quantity Generators (SQGSs): The generation of 100 kg, but less than 1000kg of
hazardous waste per month. See 40 CFR part 262 for a complete description of SQG
regulations.

4. Equipment

The following equipment and supplies shall be used while managing Investigation
Derived Waste, as required:

e Health and safety equipment (as required by the site-specific Health and Safety Plan
[HASP])

Containers (open-top & closed-top drums, cubic yard boxes, totes, roll-offs, etc.)
Containment pallets

Wood pallets

Polyethylene plastic sheeting

Adhesive labels

Clear tape

Indelible markers

Paint stick
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e Hand tools for opening drums

Procedure

5.1. Pre-job communications

5.1.1.

5.1.2.

5.13.

The project manager or designee shall communicate with the assigned
field personnel the management methods for IDW generated at the
site. Based on the planned scope of work, ensure the
appropriate number and types of containers are available for the
volume and types of IDW generated.

Clearly identify how the naming convention for IDW containers at
the site will be done to facilitate identification at time of disposal.
LEA provides containers and assigns a unique container designation
that consists of the following information, each separated by a dash:

e A two-letter site identifier (e.g., XY-)
e  Atwo-digit container type identifier (e.g., OT-)
e A three-digit container identifier (e.g., 001)

Using the above information, the resulting container designation is
XY-OT-001.

Container type identifiers are as follows:

OT — Open Top Drum
CT — Closed Top Drum
RO — Roll-Off

CY — Cubic Yard Box
5G - 5 Gallon Pail

PT — Portable Tank/Tote

Note: some clients/sites issue containers with existing container
identifications (IDs) and labels, however, this is not typical.

Based on Resource Conservation and Recovery Act (RCRA)
regulations, a site may be limited in the number of hazardous waste
containers on a site at any given time (i.e., small quantity generators
and conditionally exempt small quantity generators). If it is known
or presumed that the IDW generated meets the definition of a
hazardous waste, the project manager or designee shall communicate
with the assigned field personnel the maximum amount of waste that
may be generated at the site prior to IDW characterization.
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5.2. Safety

Proper safety precautions must be followed during the management and
handling of IDW. Review and follow the health and safety procedures or
requirements, including movement of containers and chemical safety, specified
in the site-specific HASP. All necessary personal protective equipment (PPE)
shall be donned as specified in the site-specific HASP.

5.3. Temporary storage area location:

5.3.1. The location chosen for the temporary storage of IDW must be
determined in advance and approved by the project manager or client.
At locations where the client may not be the property owner, a
location must be approved by the operating facility manager to ensure
that they have knowledge of the material in case of an emergency
condition (fire, flood, storm, etc.) and that the storage/location of the
containers does not interfere with daily operations.

5.3.2. The location of the temporary storage area should be level and stable
in order to prevent containers from shifting/tipping.

5.3.3. The location chosen should be readily accessible for waste vendors
and transportation vehicles at the time of off-site disposal. Containers
should not be located in areas which are not accessible for their
removal.

5.4. Container ldentification

54.1. Clearly identify each container with a unique container identification
number and record information on daily field sheet. Write generator
site name/address and a description of the waste along with the
accumulation date on adhesive label and attach to the side of the
container. The container markings should also include the words
“investigationderived waste pending determination” and the
container designation. The markings and labels should be covered
with clear tape to prevent wash off and fading. A sample label is
provided below. Note: once a container is full the word “full” should
be marked on the container so that no additional material is added.

XYZ Corporation
10 Main Street
Somewhere, CT 00000

Investigation Derived Waste Pending Determination
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(Soil Cuttings, Disposable sampling equipment)

XY-OT-001
Accumulation Start Date: 02/27/2018

Due to the time limitations and restrictions posed by RCRA
regulations on storage of hazardous waste, accumulation dates should
be identified on all containers of IDW so that they can be managed in
a timely manner. Note that the RCRA regulations on number of days
in storage starts when waste is added to the drum/container for the
first time, not when the drum is full.

If a label is not available, use a paint marker and paint the following
information on the side of the container: “Investigation derived waste
pending determination”, Container ID, description of the waste and
accumulation date.

Ifitis known or presumed that the IDW generated meets the
definition of a hazardous waste, the IDW drum shall be labeled as
specified by the project manager and/or the site-specific Work
Plan, but at a minimum should be marked with the words
“hazardous waste” along with the other labeling information listed
above.

5.5. Container Management

5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.
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Only use containers that are compatible with the IDW generated.

Containers must be closed securely except when actively adding or
removing waste.

Do not handle containers in a manner that could cause them to leak.

If a container holding IDW is not in good condition, or it begins to
leak, transfer the IDW to another container in good condition.

Open-top drums are for the management of solid-phase IDW only
(i.e., soil, PPE, disposable sampling equipment, debris). Liquid- phase
IDW must not be managed in open-top drums.

Do not completely fill liquid containers. Leave at least two to four
inches of headspace in all liquid containers to allow for expansion (in
the event of heat generation or freezing conditions). To minimize the
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potential for container failure, work with the client to arrange for
disposal of the IDW as soon as possible following generation.

Any IDW that is known to be characteristically hazardous for
ignitability (D001) or reactivity (D003) must be stored at least 50 feet
from the facility property line.

5.6. Temporary storage area management

5.6.1.

5.6.2.

5.6.3.

5.6.4.

5.6.5.

5.6.6.

5.6.7.

5.6.8.
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Containers of IDW known to be hazardous should be physically
segregated from non-hazardous IDW to minimize the volume of
hazardous IDW that must be disposed of.

Place containers on surface that will allow monitoring for leakage.
Liquid containers must be stored off the ground surface (e.g., be
placed on a shipping pallet). If the IDW is known or presumed that
the IDW generated meets the definition of a hazardous waste, the
IDW must be placed on an impervious surface, such as a coated
concrete floor or a containment pallet. Asphalt or uncoated concrete
do not constitute an impervious surface.

Provide adequate access to each container for the purposes of
inspection and emergency response. Containers must be arranged so
that each container may be accessed.

If the IDW is incompatible with other wastes generated or materials
stored in the area, (e.g., acids and bases), segregate the containers by
waste type. Do not store incompatible wastes/materials together.

Arrange containers on pallet in a manner in which that identification
information is visible (facing outward).

If temporary storage area is located outside, cover containers with
plastic sheeting and secure sheeting to prevent rips, tears, and loss
(for non-hazardous drums only).

If there are a large number of containers, segregate by waste type
(e.g., soil/groundwater/decon fluid, hazardous/non-hazardous/PCBS).
It is likely that different handling will be required for the contents.

When demobilizing from the site, confirm waste container storage
area is free of waste materials and/or debris upon departure.
Photograph the storage area to document the condition, if possible.

ﬁ_ _
Loureiro

ngineering + Construction « EH&S * Energy
Waste * Facility Services * Laboratory







SOP ID: 10059

Date Initiated: 03/04/09
Revision No. 001: 07/18/18
Page 7 of 8

5.7. Post-Job Client Communications

5.7.1. When applicable, after completion of sampling activities, provide
the client with a copy of the IDW inventory on-site.

5.7.2 When applicable, provide receipt of the analytical data, provide the
client with a copy of the data to assist with characterization and
disposal of the IDW containers on-site.

5.7.3. Additional assistance with characterization and/or management of
IDW may be provided for certain clients as specified by the project
manager and/or the project-specific Work Plan.

6. Documentation

Documentation of field activities will be completed in accordance with SOP 10038
Documentation and Integrity of Field Sample Activities. In addition, the following
documentation is required:

e Summarize waste container inventory on “Waste Container Inventory Sheet” included
as Attachment 1, and include with daily field record sheets when no additional waste will
be generated.

e Enter waste information into the Sharepoint waste spreadsheet to accurately track waste
generation.

e Provide facility representative (where applicable) with waste container inventory to allow
them to make arrangements for disposal.

7. References

EPA. Science and Ecosystem Support Division, Operating Procedure SESDPROC-
202-R1, July 2, 2014. Management of Investigation Derived Waste. USEPA, Science and
Ecosystem Support Division. 2014.

EPA. Management of Remediation Waste under RCRA. Publication EPA/530-F-98-
026, October 1998.

EPA. Superfund Program Representative Sampling Guidance, Volume 4. Waste.
OSWER Directive 9360.4-14, Publication EPA/540/R-95/141. December 1995.

EPA. Guides to Management of Investigation-Derived Wastes. OSWER Directive
9345.3-03FS. April 1992.
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
For
Decontamination of Field Sampling Equipment

1. Purpose and Scope

This document outlines procedures for decontaminating sampling and processing
equipment contaminated by either organic or inorganic materials. To prevent cross
contamination of samples, all reusable sampling and processing equipment will be
decontaminated before each use. The procedures outlined in this document are site-
specific w regards to sampling methods and constitutes of concern. The procedures
outlined in this document are in accordance with the Environmental Protection Agency
(EPA) document entitled, SESDPROC-205-R3 Field Equipment Cleaning and
Decontamination.

2. Related Standard Operating Procedures

e 10059 — Management of Investigation Derived Waste

In addition to the above-noted SOP, project and client-specific requirements may be
applicable to individual projects and should be discussed with the Project Manager and
incorporated into the project specific work plan (Work Plan) for adherence during the
execution of the project.

3. Definitions
None.
4. Equipment

The following equipment and supplies shall be used during equipment decontamination
activities, as required:

e Health and safety equipment (as required by the site-specific Health and Safety Plan
[HASP])

e Scrub brushes (at least 2)

e Polyethylene plastic sheeting (5 millimeter or thicker)

e Clean 5-gallon buckets

e Oversized plastic tub (secondary containment) for drilling tooling

e Distilled/Deionized Water (DI water)
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e Liquinox or other phosphate-free detergent
e 10% methanol

e 10% nitric acid

e 100% hexane

e 500-ml laboratory squirt bottles

e Plastic bags (size based on equipment)

e Aluminum foil

e Large heavy-duty garbage bags

e 500 ml plastic squirt bottles

e Paper towels and/or clean cloths

5. Procedures
5.1.  Site Preparation

5.1.1. Review and follow the health and safety procedures or requirements
specified in the site-specific HASP. All necessary personal protective
equipment (PPE) shall be donned as specified in the site-specific HASP.

5.1.2. A section of polyethylene plastic sheeting shall be cut of sufficient size to
underlie the decontamination area to contain any discharge of
decontamination solutions.

5.1.3. The following solutions (as appropriate for the anticipated contaminants)
shall be prepared and placed in 500-ml laboratory squirt bottles: methanol
solution (less than 10% solution); 10% nitric acid solution; 100% hexane
solution; and distilled deionized (DI) water. A fifth solution of phosphate-
free detergent and tap water (approximately 2.5 gallons) shall be prepared
in a clean five-gallon bucket.

5.2.  Decontamination Procedures

All loose debris shall be removed from sampling equipment into an empty 5-
gallon bucket or plastic sheeting, using a stiff bristled brush.

The order of decontamination solutions is as follows:

1) Detergent Scrub
2) DI Water Rinse

3) Hexane Rinse (to be used only if separate-phase petroleum product, other
than gasoline, is present)
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4) DI Water Rinse

5) 10% Nitric Acid Rinse (to be used only when inorganics are suspected as
potential contaminants)

6) DI Water Rinse

7) Methanol Rinse (to be used only when organics are suspected as potential
contaminants)

8) AirDry

After decontamination of all sampling equipment, dispose of PPE, loose material
and decontamination fluid in accordance with work plan and SOP 10059
Management of Investigation Derived Waste.

Specific Constitute Procedures

The specific procedures for decontamination of non-disposable small sampling
equipment used during soil, sediment, groundwater and or surface water
collection (i.e. hand auger bucket, spatulas, spoons, bowls, cutting shoe, etc.) that
comes in contact with organic and/or inorganic contamination.

5.3.1. Cleaning of Small Sampling Equipment when Analyzing for Organic
Compounds

1)

2)

3)

4)

If necessary, remove all loose debris from sampling equipment
into an empty clean 5-gallon bucket or plastic sheeting, using a
clean dedicated stiff bristled brush.

Scrub sampling equipment thoroughly using a second clean
dedicated brush and non-phosphate detergent to removal all visible
particulate matter.

Thoroughly rinse equipment with DI water into a 5-gallon bucket
(sampling equipment can be rinse off into non-phosphate detergent
and water bucket) to remove non-phosphate detergent from
sampling equipment.

If separate-phase petroleum product, other than gasoline, was
encountered, carefully rinse equipment with 100% hexane from
squirt bottle, and let excess solvent drain into a separate waste 5-
gallon bucket.

i
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If a hexane rinse was used, rinse sampling equipment with DI
water into same waste 5-gallon bucket.

5) Carefully rinse sampling equipment with a 10% methanol from
squirt bottle, and let excess solvent drain into a separate waste 5-
gallon bucket.

6) Rinse sampling equipment with DI water in waste 5-gallon bucket
and allow sampling equipment to air dry. Equipment does not
need to be dried prior to use.

7) If the sampling equipment is not to be used immediately, wrap in
aluminum foil or place in a clean plastic bag until ready for use.

After decontamination of all sampling equipment, dispose of PPE and
decontamination fluid in accordance with work plan and SOP 10059
Management of Investigation Derived Waste.

5.3.2. Cleaning of Small Sampling Equipment when Analyzing Inorganic
Compounds

1) If necessary, remove all loose debris from sampling equipment into an
empty clean 5-gallon bucket or plastic sheeting, using a clean
dedicated stiff bristled brush.

2) Scrub sampling equipment thoroughly using a second clean brush with
non-phosphate detergent to removal all visible particulate matter.

3) Thoroughly rinse equipment with DI water to remove non-phosphate
detergent from sampling equipment into a 5-gallon bucket (sampling
equipment can be rinse off into non-phosphate detergent and water
bucket).

4) Carefully rinse sampling equipment with a 10% nitric acid from squirt
bottle, and let excess acid drain into a separate waste 5-gallon bucket.

5) Double rinse with DI water into same 5-gallon bucket and allow
sampling equipment to air dry. Equipment does not need to be dried
prior to use.

6) If the sampling equipment is not to be used immediately, wrap in
aluminum foil or place in clean plastic bag until ready for use.

7) After decontamination of all sampling equipment, dispose of PPE and
decontamination fluid in accordance with work plan and SOP 10059
Management of Investigation Derived Waste.
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5.4.  Specific Field Equipment Procedures

The following procedures are specific decontamination procedures for hand
auguring, direct push drilling, sediment sampling, groundwater sampling and
surface water sampling.

5.4.1. Direct Push Drilling Equipment

In preparation of cleaning drilling tooling, a 5 mil thick plastic sheeting
will be laid out and a clean over sized plastic tub (secondary containment)
will be placed on plastic sheeting. 5-gallon rinse buckets should place
within the plastic tub. If the drill rig or any heavy equipment comes in
contact with contaminated soil, a decontamination pad should be
constructed with the specification listed below. Drilling equipment that
comes in contact with sample media should be cleaned in the field per the
procedures described above. This includes but not limited to piston
sampler point, screen point sampler, cutting shoes, and drive rods.

Disposable material such as sample tube liners, and sample tubing is not to
be reused and is to be placed in a large heavy duty garbage bag which will
be managed in accordance with Section 5.5.

5.4.2. Cleaning of Direct Push Drilling Equipment

1) Remove all loose debris from sampling equipment into an empty 5-
gallon bucket or onto plastic sheeting using a stiff bristled brush, paper
towel and/or cloth rag.

2) Break down components of the sampling tooling to clean each
individual component separately.

3) Scrub sampling equipment thoroughly with non-phosphate detergent
to removal all visible particulate matter.

4) Thoroughly rinse equipment with DI water to remove non-phosphate
detergent from sampling equipment into a 5-gallon bucket (sampling
equipment can be rinse off into non-phosphate detergent and water
bucket).

5) Follow Steps 4 through 7 as described above for organic and inorganic
compounds as specified.
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5.4.3. Decontamination Pad Specification

A decontamination pad will be constructed only for the purpose for a drill
rig and/or heavy equipment to drive into pad to be washed between
mobilizations from areas of elevated contamination to relatively low
contamination or offsite. The pad should be constructed in an area
believed to be free of surface contamination. The pad should be bermed
to eliminate potential leaking.

The pad should be constructed on a level surface and should facilitate the
removal of wash water. This may be accomplished by either creating a
sump or pit in one corner or along one side or constructing the pad with
one corner lower than the rest.

Wooden pallets should be used for heavy tooling such as hollow stem
augers so that the liner is not compromised from the weight and edges of
the tooling.

Wash water should be removed form decontamination pad frequently and
stored in appropriate labeled containers and stored with other investigation
derived waste containers.

After completion of investigation, the decontamination pad should be
deactivated. All waste water will be pumped into appropriatly labeled
containers and the area where the pad was staged should be return to its
original state.

5.4.4. Sediment Sampling

Any non-disposable Vibracore sediment equipment (core catcher) that is
used to obtain or comes in contact with sample media is to be cleaned in
the field in accordance with the procedures described in Section 5.3.

5.5. Waste Management

Investigation derived wastes (IDW), including decontamination liquids and
disposable materials (PPE, plastic sheeting, etc.), will be placed in clearly labeled,
containers (appropriate to material produced) in accordance with SOP 10059
Management of Investigation Derived Waste, or managed as otherwise specified
in the site-specific Work Plan.
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6. Documentation

Documentation of the decontaminations will be completed in accordance with SOP
10038 Documentation of Field Sample Activities. The completed decontamination
process will be recorded in the field notes.

7. References
EPA. SESDPROC - Field Equipment Cleaning and Decontamination. 12/18/2015.

END OF DOCUMENT
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Handling, Packaging, and Shipping of Analytical Samples

1. Purpose and Scope

This document describes the procedures to be followed for the protocols pertaining to the
handling of samples in the field, chain-of-custody documentation, and the packaging and
shipping of analytical samples. This Standard Operating Procedure (SOP) is to be used
in conjunction with other Loureiro Engineering Associates, Inc. (LEA) SOPs and
guidance for the performance of the associated field sampling activities.

The shipment (including packing, marking and labeling) of analytical samples is
regulated by Department of Transportation under 49 CFR, Subchapter C, Hazardous
Materials Regulations, and the International Air Transport Authority (IATA), which is
equivalent to United Nations International Civil Aviation Organization (UN/ICAO).
Anyone handling, packing, submitting a cooler or sample package for shipment must
have IATA training every three years. Training records must be kept in the Central File.

This SOP does not cover the transport of Materials of Trade in LEA vehicle or shipment
of large sample containers.

2. Related Procedures

Project and client-specific requirements may be applicable to individual projects and
should be discussed with the Project Manager and incorporated into the project-specific
work plan or field sampling plan.

3. Definitions

e Dangerous Goods: those goods that meet the criteria of one or more of the nine UN
hazard classes.

e Inner packing: a package for which an outer package is required for transport (for
example, a sample bottle).

e Outer packaging: the outer protection of a composite or combination packaging
together with any absorbent materials, cushioning and any other components
necessary to contain and protect sample bottles.

e Carrier: A commercial company that is responsible for the actual shipment of
environmental samples from the point of sample receipt from the shipper to the
sample’s final destination.
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e Custody (as defined in Section 84.6.3.1 of EPA, 1987): A sample is under custody if
one or more of the following criteria are met:

The sample is in the sampler’s possession

It is in the sampler’s view after being in possession

It was in the sampler’s possession and then was locked up to prevent tampering

It is in a designated secure area

4, Equipment

The following equipment and supplies shall be used during the handling, packaging, and
shipping of analytical samples, as required:

e Cooler

e Sample labels

e Large plastic bag

e Tape

e Pens (ballpoint)

e Shipping labels

e Field paperwork

e Packaging tape

e Protective packaging materials (i.e., foam, bubble wrap)
e Custody seals

e Chain-of-custody forms
e Ziploc bag or equivalent

5. Procedures
51 Pre-Field Procedures
Obtaining Sample Labels:

5.1.1 Prior to initial start-up activities, the Project Manager, or Project
Designee, shall submit the proper site information to the Database
Manager. This information shall include: project name, client name,
commission and task number, site name, site location, field personnel,
project start date, type of field work, number and matrix of samples
anticipated, analyses to be performed, any required field forms, and
approximate duration of field activities.

5.1.2 Once the site information is entered in the database, requested field
paperwork, sample identification numbers, sample labels, and custody
seals may be obtained directly by field personnel through the database or
by requesting preparation by the Database Manager. This task should be
completed 24 to 48 hours prior to initiation of field activities.
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5.1.3 Sample Labels — Sample labels will have multiple unique seven-digit
identification numbers, generated by the Loureiro database, printed on
adhesive labels with analysis classes printed on them. The labels will be
used to adhere to the appropriate containers (Attachment 1).

5.2  Shipping Determination

Prior to the mobilization for any sampling activities, the following steps must be
completed to determine the hazard classes of the material to be shipped or
transported. Environmental sample are not excluded from IATA or DOT
regulation.

5.2.1 The project team shall identify the potential constitutes and the
approximate concentrations in the sample using historical data or
professional judgment based on the historical use of the area. Also,
determine what sample preservatives will be used and volume in each
bottle and the number of samples that will be in each cooler.

5.2.2 The proper shipping name will be determined using the IATA List of
Dangerous Goods in Section 4 of the IATA Dangerous Goods Manual.
Once the proper shipping name has been determined, use List of
Dangerous Goods to determine the following:

e Requirements for both inner and outer packaging

e The quantity of the material that can be shipped as a non-dangerous
good. Quality limits will include both the sample size and the number
of samples per cooler or package

e Additional shipping instructions

The results of the Dangerous Goods analysis, including the proper
shipping name, packaging requirements and any special instructions will
be documented and stored in the project file even it not determined to be a
dangerous good.

The shipping determinations are used as a method of hazard communication while
the samples are in transit. The shipping determination will help the carrier or
authorities determine the best approach for addressing a release.

The shipping determination will be completed even if the samples are being
transported by a carrier because LEA cannot control the transportation method
once it releases custody of the samples to the carrier.

If the samples are not determined to be a Dangerous Good and do not require
specific packaging, they can be transported in a cooler.

5.3  Chain-of-Custody Form Procedures
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Once the samples have been collected, custody of the samples must be tracked.
Example chain-of-custody forms and custody seals are provided in Appendix 2.
The following information shall be provided on the chain-of-custody forms:

Prior to collecting samples, fill out the project information (i.e., project name,
number, sampler names) in the headers on the chain-of-custody form using a
ballpoint pen.

As samples are collected, specify the LEA seven-digit sample number, date
and time of collection, sample matrix, the type of analytical parameters and
methods requested, and the preservatives used on the chain-of-custody.

For aqueous samples, the information provided should clearly indicate which
preservative is used for which analyses.

Use the suffix “uf” after the seven-digit LEA sample number to denote
unfiltered metal samples, as applicable.

Specify whether an electronic data deliverable (EDD) or data validation
package is required.

Specify the laboratory quote number, or any additional project-specific
requirements, such as reporting limits.

5.4  Handling and Custody of Samples

5.4.1 Each sampling team will maintain a cooler containing ice and applicable

QA/QC (trip blank) samples prior to and during sample collection. The
bottom of the cooler will be lined with packaging material, and ice inside
of the cooler will be double bagged in sealed Ziploc bags to prevent
samples from directly contacting melted ice and to prevent leakage during
shipment and/or transportation. “Blue Ice” shall not be used.

5.4.2 Coolers containing samples will be labeled with a unique, seven-digit,

LEA number, which will be recorded in the field paperwork.

5.4.3 Collection of samples will adhere to applicable LEA sample collection

SOPs, as identified in the site-specific work plan or field sampling plan.

5.4.4 Following collection into labeled, laboratory provided sample ware,

samples will be placed in protective packaging (foam, bubble wrap, or
other protective packaging material), and then directly into the cooler
containing ice and QA/QC samples.

5.4.5 LEA personnel will maintain custody of the samples according to the
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the laboratory courier, or accepted for shipment by a third party carrier
(Shipping of samples is covered in Section 5.5).

5.4.6 The chain-of-custody shall be placed inside of a Ziploc or equivalent bag
and taped to the lid of each cooler.

5.5  Shipping Procedure

Prior to the mobilization for any sampling activities, the following steps must be
taken to determine the hazard classes of the material to be shipped (covered in
Section 5.2)

If samples are shipped on Friday or before a holiday, contact the laboratory to
determine when the laboratory is accepting samples. If shipping on Friday, mark
“Saturday Delivery” on the FedEx shipping label. UPS does not deliver on
Saturdays.

How to pack a cooler for transport:

5.5.1 Select a cooler that is in good repair and clean. Secure and tape the drain
plug with tape inside and out.

5.5.2 Double bag ice in heavy duty ziplock (or equivalent) bag. Do not overfill
the bag with ice and confirm double bag are securely closed. “Blue Ice”
shall not be used because of the possibility of samples begin cross-
contaminated.

5.5.3 Each sample shall be bagged in separate bags. Multiple sample jars or
bottles comprising a sample can be bagged together providing the bottles
and jars are wrapped to prevent breakage. Glass 40-milliliter (mL) vials
containing samples for analysis of VOCs will not be bagged with any
other bottles or jars. Glass 40-mL vials shall not be packed in the sample
bag with samples from another location. If vials are transported in a foam
apparatus, samples from different locations can be bagged together
provided the level of contamination is generally the same (do not place
known or suspected low concentration samples and known or suspected
high concentration samples together). The samples will be bagged in
resealable plastic bags or sealed in bubble wrap envelopes.

5.5.4 Puta layer of bubble wrap on the bottom and along the sides of the cooler.

5.5.5 Place the samples and ice into a large clear plastic bag. The ice bags
should be placed along all sides of cooler and on the top of the samples.
Glass 40-mL vials will be placed in the center of the cooler. The plastic
bag will be sealed with tape once the samples and ice are placed in the
coolers.
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5.5.8

5.5.9

5.5.10
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Care will be taken when packing coolers for shipment during extreme
temperatures (hot or cold). Extra ice will be used during periods of
elevated temperature. When the temperature is below freezing, keep the
glass jars or bottles in the center of the cooler and extra bubble wrap will
be used to insulate the sample so the glass bottles are not shattered by
expending water. Glass 40-mL vials will be placed on their sides so that
expanding water pushes against the cap of the sample.

The chain-of-custody form shall be placed inside of a Ziploc bag or
equivalent and taped to the inside lid of each cooler. If the chain-of-
custody form includes samples in multiple coolers, a copy of the chain-of-
custody form will be placed in each cooler and a note will be added that
the cooler is one of a group of coolers.

Two custody seals should be used, one placed over the front opening and
the other over the side opening (for hinged cooler lids) or the back
opening (for non-hinged cooler lids). Clear packing tape should be placed
over the signed and dated custody seal. The tape should be placed so that
it covers one half of the custody seal, continues around the cooler, and
then covers the entire custody seal. The custody seal nhumber(s) should be
recorded on the chain-of-custody form.

Seal the cooler using sturdy tape.

Place up arrow, the “package contains wet ice”, and fragile stickers on the
outside of the cooler. Examples are provided below. Place any additional
stickers onto the cooler as required by IATA.

If the shipment tracking number is known before the coolers are sealed,
the tracking number should be recorded on the chain-of-custody form
before it is sealed in the cooler (so that it is on all copies of the COC) and
in the field notes. If the tracking number is not known until shipment, it
should be recorded on the retained copy of the chain-of-custody and in the
field notes.
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ATTACHMENT 1

Example Chain-of-Custody







CHAIN-OF-CUSTODY

Tunxis Laboratories, LLC Chain of Custody # 8183

100 Northwest Drive Tel: (860) 793-8866
Plainville, Connecticut 06062

Client: Project Location: Analysis Required: Project Number / P.O. Number
REPORT TO: Tumaround: 14 days Rush
INVOICE TO:
Item Sample Source Date of Time of Container Information Transfer Number
Number Code Collection | Collection | Number| Type | Volume | Pres. TunxisLab.No. | 1| 2| 3| 4
1
2
3
4
5
6
7
8
9
10
11
12
13
Sampler; Source Codes: W=Well MW=Monitoring Well RO=Runoff B=Bottom Sediment T=Treatment Facility Preservation Code: I=lced S=H2S04 N=HNO3
S=Soil SG=Sludge LF=Landfill L=Lake/Ocean O=Outfall X=Other, Please Specify H=HCL R=NaOH T=Sodium Thiosulfate F=Filtered
—
Transfer Transfers Accepted By Date Time |Comments:
Number Relinquished By
1
2
3
4








ATTACHMENT 2

Example Sample Labels







SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae. / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
SVOC Scan

Dae.  / [ Time_ .

Sample ID 1378555uf

07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Metals (unfiltered)

Dae.  / [ Time_ .

Sample ID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Standard Leachate

Dae.  / [ Time_ .

Sample ID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Miscellaneous Analyses
Dae.  / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae.  / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
SVOC Scan

Dae.  / [ Time_ .

Sample ID 1378556uf

07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Metals (unfiltered)

Dae. / [ Time_ .

Sample ID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Standard Leachate

Dae.  / [ Time_ .

Sample ID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Miscellaneous Analyses
Dae.  / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
VOC Scan

Dae. / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
PCB Scan

Dae.  / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
TPH

Dae.  / [ Time_ .

Sample ID 1378555 o
07MD509.001 Lourelro
Centredale Manor Litigation Sopp<is
Pesticides/Herbicides

Dae.  / [ Time_ .

Sample ID an
_ Lourerro
Date_ /| Time ;===

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae. / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
PCB Scan

Dae. / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
TPH

Dae. / [ Time_ .

Sample ID 1378556 o
07MD509.001 Lourelro
Centredale Manor Litigation Sopp<is
Pesticides/Herbicides

Dae.  / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
VOC Scan

Dae.  / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
VOC Scan

Dae.  / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Metals

Dae.  / [ Time_ .

SampleID 1378555

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
ETPH

Dae.  / [ Time_ .

Sample ID 1378555 o
07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Physical Analyses

Dae.  / [ Time_ .

Sample ID an
_ Lourerro
Date_ /| Time ;===

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae.  / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
Metals

Dae.  / [ Time_ .

SampleID 1378556

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
ETPH

Dae.  / [ Time_ .

Sample ID 1378556 o
07MD509.001 Loureiro
Centredale Manor Litigation Soppcis
Physical Analyses

Dae.  / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae. / [ Time_ .







SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae. / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Metals

Dae.  / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
ETPH

Dae.  / [ Time_ .

Sample ID 1378557 o
07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Physical Analyses

Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
PCB Scan

Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
TPH

Dae.  / [ Time_ .

Sample ID 1378558 o
07MD509.001 Lourelro
Centredale Manor Litigation Sopp<is
Pesticides/Herbicides

Dae. / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
SVOC Scan

Dae. / [ Time_ .

Sample ID 1378557uf

07MD509.001 Loureiro
Centredale Manor Litigation Soppcis
Metals (unfiltered)

Dae.  / [ Time_ .

Sample ID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
Standard Leachate

Dae.  / [ Time_ .

Sample ID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Miscellaneous Analyses
Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae. / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
Metals

Dae. / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
ETPH

Dae. / [ Time_ .

Sample ID 1378558 o
07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Physical Analyses

Dae. / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Soppcis
PCB Scan

Dae.  / [ Time_ .

SampleID 1378557

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
TPH

Dae.  / [ Time_ .

Sample ID 1378557 o
07MD509.001 Lourelro
Centredale Manor Litigation Soppcis
Pesticides/Herbicides

Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
VOC Scan

Dae.  / [ Time_ .

SampleID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Sopp<is
SVOC Scan

Dae. / [ Time_ .

Sample ID 1378558uf

07MD509.001 Loureiro
Centredale Manor Litigation Sopp<is
Metals (unfiltered)

Dae.  / [ Time_ .

Sample ID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
Standard Leachate

Dae.  / [ Time_ .

Sample ID 1378558

07MD509.001 L@a\ro
Centredale Manor Litigation Soppois
Miscellaneous Analyses
Dae.  / [ Time_ .







ATTACHMENT 3

Example Custody Seal







CUSTODY SEAL

[LEA CUSTODY SEAL/COOLER ID NUMBER]

CUSTODY SEAL

[LEA CUSTODY SEAL/COOLER ID NUMBER]

Date: Sampler: Date: Sampler:
Time: Signature Time: Signature
CUSTODY SEAL CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER] [LEA CUSTODY SEAL/COOLER ID NUMBER]
Date: Sampler: Date: Sampler:
Time: Signature Time: Signature
CUSTODY SEAL CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER] [LEA CUSTODY SEAL/COOLER ID NUMBER]
Date: Sampler: Date: Sampler:
Time: Signature Time: Signature
CUSTODY SEAL CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER] [LEA CUSTODY SEAL/COOLER ID NUMBER]
Date: Sampler: Date: Sampler:
Time: Signature Time: Signature
CUSTODY SEAL CUSTODY SEAL
[LEA CUSTODY SEAL/COOLER ID NUMBER] [LEA CUSTODY SEAL/COOLER ID NUMBER]
Date: Sampler: Date: Sampler:
Time: Signature Time: Signature








Groundwater Sampling Via Direct Push Work Plan Appendix E
Huster Substation, St. Charles, MO

APPENDIX E

City of St. Charles Access Permit

e
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Waste = Fagiity Services « Laboralary
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